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Abstract 
An experimental research was conducted to investigate the effect of age while 
performing a web based task under varying levels of noise and illumination for different text-
background colour combinations. Three levels of age namely 21-30 years, 31-40 years and 
41-50 years and two distinct categories of subjects having internet use duration of less than 2 
hours/day and more than 2 hours/day were considered for the study. The readibility task 
performance was measured on the basis of three dependent variables viz. spontaneous eye 
blink rate, reading time and subjective response. A total of six studies were undertaken in the 
present work. A 4 (level of noise) x 4 (illumination level) x 4 (text-background colour 
combination) kind of factorial design was employed in all the investigatons. In the first set of 
study comprising of two experiments (Experiment-1 and -2) the effect of age level-l(21-30 
years) on readibility task was explored on both categories of subjects under varying levels of 
noise and illumination for different text-background colour combinations.The results 
indicated that the effect of noise, illumination and colour combination were not significant on 
spontaneous eye blink rate for both categories of subjects while subject was found to be 
significant for category one users. Level of noise, text-background colour combination and 
subject were found to be significant for both categories of subjects when reading time was 
used as a measure of performance, while illumination level was found to be be statistically 
non significant. When subjective response was used as a measure of task performance, it was 
observed that the level of noise was having a statistically significant effect on both categories 
of internet users. Subject was also significant when the duration of internet use was more than 
2 hours/day. However the illumination level and text-background colour combination were 
non significant for both the groups of subjects .^ The results of the Study-2 (Experiment-3 and -
4) performed on subjects of age level-2 (31-40 years) showed that the levels of illumination, 
noise level and colour combination were not having a statistically significant effect on task 
performance for both categories of subjects when the change in spontaneous eye blink rate 
was taken as a performance measure. However subject was found to be significant for both 
categories. When the reading time was used as measure of task performance it was found that 
level of illumination and colour combination were statistically significant for both categories 
of subjects while the level of noise was significant only for subjects of category-2. Also, the 
subject was significant for category-1 users while it was not found significant for users of 
category-2. On the basis of subjective response, it was found that level of noise was 
significant for both categories of subjects. The colour combination was shown to have a 
statistically significant effect on category-1 users, while the subject was significant for 
category-2 users. Results of the experiment-5 and -6 (Study-3) showed that there was no 
statistically significant effect of illumination level and noise level on subjects of age level-3 
(41-50 years) for both categories of users when change in spontaneous eye blink rate was 
used as a measure of performance. The colour combination and subject were found to have a 
significant effect on category-2 users while for category-1 users, only the subject was 
observed to be significant. When reading time was used as a measure of performance it was 
found that text-background colour combination and subject were significant for both 
categories of users while levels of illumination and noise were found to be statistically 
significant on users accessing internet for more than 2 hours/day. When the performance was 
obtained on the basis of subjective response, it was found that noise level and colour 
combination were having a statistically significant effect on both categories of users while the 
subject was significant for category-1 users only. The level of illumination was observed to be 
non significant for both categories of subjects. The findings of the present research 
emphasized the need of giving proper and due importance to various factors studied in the 
present research in order to develop a better working environment. 
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CHAPTER I 
INTRODUCTION 
Internet has become an essential and probably an inseparable part of human 
life. No aspect of life appears to have remained untouched with this modem day tool. 
Because of the versatility of the internet, enormous growth has been observed in user 
population. It was found that around 13.2 million people were using internet in year 
2007 (http://www.intemetworldstats.com/stats.htm) and the estimated world usage 
growth was around 219%. The intemet user population belongs to every age group 
representing almost every walk of life. People depending on their need use intemet for 
different durations. These durations may vary from few minutes to several hours in a 
day. They retrieve information by going through a large number of web pages 
available on the intemet for various purposes viz. recreational, business, academic etc. 
The survey conducted by netcraft in March 2008 reported that there were 163 million 
web sites available on the intemet and the number was continuously increasing at a 
very fast rate (http://news.netcraft.com). The uncontrolled growth has led to the 
generation of poorly designed web pages (Vora, 1997). Researches have shown that 
the web pages available were difficult to use and did not fit users needs and 
expectations (Chevalier and Bonnardel, 2007). Beg (2005) opined that to achieve 
better performance, the importance of interaction between intemet and user should be 
realized and be given proper consideration. The observation of Chevalier and 
Bonnardel (2007) appears to be of great significance in the light of the findings that 
persons of different age groups did not perform in the same way. The older people 
(>45 years) were not always found to be good in reading through visual display units 
in comparison to their other younger counterparts as poor screen design affected 
performance of users in terms of speed and accuracy. Low contrast and text-
background colour combination too were shown to affect user performance. A 
number of health problems have also been reported by various researchers (Buckle 
and Deveraux, 2002; Thomson, 1998). These include musculoskeletal disorders, eye 
related problems and other inflammatory and degenerative diseases. The prevalence 
of musculosketal disorders among VDT users was 63% (Demure et al., 2000) while 
more than 50% computer users have complained about problems related to eye 
(Collins et al., 1988). These include eyestrain, tired eyes, blurred vision, double vision 
etc. (Bergquvist and Knave, 1994; Berg and Bengt, 1996; Cole et al., 1996). Apart 
from various factors intrinsic to computers, users are exposed to environmental 
factors like noise and illumination. Proper ambient illumination is a must for better 
performance as poorly lit work environment could result in impaired vision (Barreto 
et al., 2007). Eye problems get aggravated due to inappropriate lighting (Thomson, 
1998). The other factor noise has also been shown to affect performance (Smith, 
1991). Noise has been observed to be an interfering factor and was responsible for 
change in heart rate, blood pressure, skin temperature etc. (Carter et al., 1994). An 
improper working environment may lead to impaired productivity, while a harmful 
environment may cause users to experience a lot of stress. Under such circumstances 
there appears to be a great need to create web pages designed from user's point of 
view. This observation becomes all the more important in the light of the fact that 
since the information is being obtained from almost everywhere requiring the user to 
perform web based task under the influence of several factors to meet the demands of 
modem technological world. Keeping the above scenario in mind, the present 
research was conducted to investigate the effect of various factors on the task 
performance of users. The objectives of the study have been listed below. 
1.1 Objectives 
The objectives of the present research were to: 
1. Investigate the effect of organismic variable age on readability task performance 
under the influence of varying levels of environmental factors (noise and 
illumination) on web pages having different text-background colour 
combinations. 
2. Explore how the internet use duration affects the readability task performance of 
the subject in the above stated environment. 
1.2 Problem Statement 
Internet has gained immense popularity since its inception. The reason for this 
is probably the availability of huge information, which may be tapped using hundreds 
of millions of web pages, hosted on it. The use of internet has increased efficiency 
and resulted in better management of work place. The increase in efficiency has 
perhaps been achieved at a cost. Many types of problems have been reported in the 
literature due to the excessive use of internet. Among them major hazards were visual. 
physical and psychological. These problems may be minimized if the web pages are 
designed and presented to the user taking into consideration ergonomic design 
requirements. Menozzi et al. (1999) observed that better physical and psychological 
health and thus improved work efficiency can be maintained using ergonomic 
principles. Environmental factors like noise, illumination is also equally important to 
be considered as the information is being accessed through internet from almost 
everywhere. 
It was found that almost no work has been done in the past to study the 
reading task performance of the web user under varying environmental conditions, 
hence the present research was formulated to investigate how organismic variables 
age and text-background colour combination affected readability task performance 
under varying levels of noise and illumination. 
In terms of null hypothesis, the problem may be formulated as: 
1. There was no effect of organismic variables age on readability task performance 
under varying levels of noise and illumination. 
2. Different levels of noise were equally efficient from the internet user point of 
view. 
3. Different illumination levels were having no effect on reading task performance. 
4. Different text-background colour combinations have no effect on the reading 
performance of the user. 
1.3 Methodology 
Subjects for the present work were selected from a pool of persons and were 
mostly engineering students or university employees. They were divided in to two 
groups based on their daily internet use duration. The subjects were asked to perform 
readability task under varying levels of noise and illumination on web pages having 
different text-background colour combinations. Their performance was measured in 
terms of reading time and spontaneous eye blink rate. Subjective response of the users 
was also noted. The data so collected were analyzed on the basis of three factor 
repeated measure type of experimental design. 
1.4 Research scope 
The scope of present research is stated below: 
1. The levels of equivalent noise and illumination to which the users are subjected 
would be determined. The data would help web designers to create web pages 
keeping in mind human limitations and capabilities. 
2. The experimental investigation would determine how the variable age and 
internet use duration would affect the readability performance of the user. 
3. It would be explored how the web pages of varying text-background colour 
combinations would affect the reading performance under varying levels of 
noise and illumination. 
CHAPTER II 
LITERATURE REVIEW 
Millions of people all over the world are continuously using computers for 
performing various tasks. They are accessing information using a large number of 
web pages hosted on the internet. The visual display terminals (VDT) are the primary 
medium through which humans and computers interact. The work environment plays 
an important role in the ergonomic design of work systems. Studies have shown that 
working environment has a significant impact on operator's task performance 
(Acosta, et al., 1999; Hill and Scharff, 1997). On the basis of the literature available 
on the topic, it can be said with a fair amount of certainty that the principles related to 
the design of the modern day tool are being given least consideration. A number of 
design issues appear to remain unresolved in developing a proper web page. These 
issues throw challenge to ergonomists/ human factors engineers to present a more 
efficient system, needed for today's working environment, where apart from visual 
display unit (VDU) related functions, environmental stressors also are to be given due 
consideration. They should be designed keeping in mind both regular and non-
specialist users. Consideration of environmental stressors becomes all the more 
important in the light of the fact that a large number of user population is accessing 
information using internet from almost everywhere. Many researches conducted in the 
past have shown that excessive, ever increasing computerization has led to an increase 
in health related complaints. These complaints may get aggravated further in the 
presence of noise and illumination. The literature collected on the topic was found to 
be widely scattered in nature which was systematically studied and reviewed and has 
been presented briefly as follows: 
2.1 Studies on web design and their use 
The fast development of the World Wide Web has allowed people to get 
information and interact globally (Hamel and Sampler 1998). Zviran et al. (2006) 
showed that there was a growing interest in identifying design principles and features 
that could enhance user satisfaction. According to Nielsen (2000) a key factor in 
retaining visitors to web sites was the usability of these sites. A particular factor that 
affected usability was screen design. Poor screen design could also have a negative 
significant effect on user's performance by decreasing search speed and aggravating 
errors (Streveler and Wasserman, 1984). Thie studies conducted by Schaik and Ling 
(2001a,b) showed that design guideUnes were important for web designers to produce 
more usable web pages if they were based on experimental research. However, it was 
observed that many guidelines were based on personal experiences and observations 
(Shneiderman, 1997; Borges et al., 1998), therefore their validity was uncertain. 
Similar were the findings of the studies conducted by Venkatraman (2000) and TuUis 
(1997). One consideration web designers needed to take into account was the 
appearance of screen elements as this might have an effect on both visual preferences 
of users and on task performance (Tractinsky et al., 2000). In another study conducted 
by Schenkman and Jonsson (2000) it was found that look of the screen had a 
significant impact on the usability of a site. However, Nielsen (2002) reported that 
there was a need of text recognition and the presentation of the text was an important 
factor. It was found that most web sites were only concerned with the content of the 
text and hence there was a great need to make their web sites more usable (Trewin et 
al., 2004). It was very important that web sites were constructed to enable a high level 
of usability for all users (Shneiderman, 2000) because many users of the internet 
might have a degree of visual impairment or dyslexia or users had a lower literacy 
(Nielsen, 2005). Streveler and Wasserman (1984) observed that consideration of 
human factors should be an important aspect of the design process as poorly designed 
layouts might quickly lead to fatigue with a resultant lowering of speed and accuracy 
of task performance. Aesthetic considerations were also important for usability 
(Schaik and Ling, 2003a,b) because they might be linked closely to individuals' 
motivation and satisfaction (Moneta and Csikszentmihalyi, 1996). Several authors 
have argued against presenting large amounts of text on screen, as users would not be 
able to read it (Morkes and Nielsen, 1997). This view was upheld in web-authoring 
guidelines, which encouraged web designers to use text carefully or to break it up into 
small pieces to avoid scrolling (Bradley, 2002; Briem, 2002), in spite of the fact that 
navigating between pages may take more time (Ingraham and Bradbum, 2003). In 
another study, List (2001) found that the best way to improve readability was to keep 
the reader away from any disturbance and the text should be visible without any kind 
of hindrance. In this regard designers have to play a role to get the reading improved 
from a computer screen by providing a better working environment. Ingraham and 
Bradbum (2003) concluded that three basic elements, namely typeface, spacing and 
colour must be considered for developing a highly readable page. Nielsen (2001) 
showed that there was a great need for comprehensive research into web usability 
taking into account the different requirements placed on users of internet. 
2.2 Studies on the effect of ambient illumination 
Almost no work appears to have been conducted in the past to evaluate the 
performance of operators carrying out readability task on various internet sites under 
the impact of illumination. However the studies conducted on visual display units 
have shown that proper illumination level was needed to achieve better task 
performance. In order to ensure a certain minimum level of ergonomic performance it 
was important to measure, control and reduce reflections of ambient light sources 
from the visual display screen (Menozzi and Kriiger, 1990). Gavhed (2007) while 
conducting a study on working conditions in a call centre emphasized the need to 
follow the directives and recommendations related to visual ergonomics to prevent 
discomfort as the various sources of ambient illumination such as windows, bright 
walls, ceiling luminaries, light bulbs, etc. might be reflected by display screen thus 
reducing the contrast of the displayed information leading to visual discomfort or 
sometimes disabling visual information recognition (Becker, 1998). According to 
Menozzi and Kriiger (1990) the refocusing of the operators' eyes between the 
information on the screen and the images of various light sources caused visual stress 
and fatigue. Ambient illumination was an important factor in VDU workplace design 
and many recommendations existed regarding ambient illumination. An ambient 
lighting in the range of 200 to 450 Ix (ANSI/HFS 100-1988, 1988) has been 
recommended for better working (Ostberg, 1980). It was revealed on the basis of 
experimental investigations that low ambient illumination was more appropriate for 
work as high ambient illumination could cause the screen images to fade (Ostberg, 
1980). In a study Shieh and Lin (2000) found that subjects showed greater preference 
for lower illumination (200 Ix) than for higher illumination (450 Ix) but the difference 
was observed to have no statistical significance. The study conducted by Chen and 
Lin (2004) found that ambient illumination did not significantly affect visual 
recognition. They observed that lower illumination (200 Ix) was slightly better in 
terms of both visual recognition and preference ratings compared to higher ambient 
illumination (700 Ix). The study further showed that lower ambient illumination (200 
Ix) and the normal office ambient illumination (450 Ix) were appropriate for VDT 
work with regard to both visual recognition and subjective preference. Lin and Huang 
(2006) showed that ambient illumination did not significantly affect character 
identification performance at normal office lighting levels. However they found that 
the screen luminance combination significantly affected character identification 
performance. 
2.3 Studies on the effect of text-background colour combination 
Colour combination may affect visual performance (Shieh and Lin, 2000) and 
hence should be considered as an important factor in the design of web sites. 
Moreover it can effectively be used to enhance the human computer interaction 
(Pastoor, 1990; Shieh and Chen, 1997). International ergonomic standard calls for 
VDT design requirements such as polarity, legibility, detectability and 
comprehensibility to obtain good visual comfort (Bodrogi, 2003). Ingraham and 
Bradbum (2003) reported that the colour was one of the basic element to be 
considered for designing a highly readable web page. Shieh and Chen (1997) reported 
that the subject's viewing distance was significantly affected by the text-background 
colour difference. According to them a colour combination with a colour difference 
value approximating 140 might be required for adequate screen design. Pearson and 
Schaik (2003) found that there was no effect of link colour on visual search tasks, 
however the blue was found better than red in an interactive search task. The study 
also showed that the subjects were having a liking for blue colour. Pastoor (1990) 
reported that there was no effect of polarity on reading time or time needed to search a 
word among the distracters. Similarly Ling and Schaik (2002) reported no 
improvement in search performance for words blue on yellow as oppose to yellow on 
blue text display. The study conducted by Hall and Hanna (2004) concluded that there 
was no statistically significant readability rating difference between positive and 
negative polarity. However at a descriptive level higher readability ratings were 
achieved for positive polarity. Wang et al. (2002) also concluded that colour 
difference had a significant effect on search performance. The search error was found 
to decrease when the text/ background colour difference increased. Colour difference 
was also found to be a significant factor in the subject's reading performance (Wang 
and Chen, 2003). It was suggested that designers should use as few colours as 
possible to maximize the colour contrast between text and background (Sanders and 
McCormick, 1993). White background was shown to be a significant factor in the 
understanding the leading display (TuUis, 1997). It was recommended that designers 
should select colour combinations with white background and adopt those colour 
combinations, which have higher colour difference. If the background colour was set 
with other colours, the effect of text-background colour combination for leading 
display design needed further investigation. Garcia and Caldera (1996) found that the 
display colour was one of the most important factors for determining how good the 
viewers' visual performance was. Inappropriate use of colour could result in poor 
performance and a higher incidence of visual strain (Luria et al., 1989; Matthews, 
1987; Shieh and Chen, 1997). However, there were no proper guidelines available 
about what colours should be displayed to the users (Fukuzumi and Hayashi, 1989). 
Various researches (Murch, 1984; Galitz, 1997; Marcus, 1997) have suggested that 
blue should be used as a background colour. Galitz (1997) was of the opinion that 
colours such as red compelled users to read them. Galitz (1997) found blue colour to 
be acceptable to some researchers while unacceptable to others. Shieh and Lin (2000) 
showed that colour combination had a significant effect on the subject's visual 
performance and preference rating. Polarity too was found to have significant effect 
on visual performance and preference rating for VDT work. They further showed that 
contrast ratio might play a more important role on visual performance than 
chromaticity contrast. Wang and Chen (2000) observed that the contrast ratio 
significantly affected visual performance. Chen and Lin (2004) showed that contrast 
ratio had significant effect on visual recognition and subjective preference. Several 
researchers (Nishiyama, 1990; Taptagapom and Saito, 1990; and, Saito et al., 1993) 
have shown that polarity played a significant role in visual performance. Results of 
the study conducted by Lin (2003) revealed that better visual identification 
performances were obtained when the contrast ratio was higher as compared to the 
lower contrast ratio and also the text colour had no affect on visual performance if an 
acceptable level of contrast ratio were maintained. Similar findings were obtained 
when he studied the effects of screen luminance combination and text colour on visual 
performance (Lin, 2005). Garcia and Calderia (1996) found that there was no 
significant effect of colour combination on task completion time. A lot of studies have 
been done in the past to find out the best colour combination to be used for designing 
but no concrete formula was available for determining the of effect of colour on 
readability of screen text (Garcia and Calderia 1996). Shieh and Chen (1997) revealed 
that screen colour combination also affected the viewdng distance, such as red text on 
a green background resulted in shorter viev^ng distance and a greater standard 
deviation of viewing distance in comparison to other colour combinations. In some of 
the findings it was suggested that blue was a good text colour when white was used as 
a background colour (Tullis, 1997). Woods et al. (1992) stated that blue colour can 
run fi-om a deeply saturated blue to a pale cyan, and it was difficult to read when an 
object was small or thin. Kiritani and Shirai (2003) while studying search information 
about certain topics in actual directory reference showed that white, blue and green 
backgrounds made the people feel longer time requirement while red and yellow 
backgrounds needed less time overestimation. Also the background led bigger time 
error produced less irritation, fatigue and poor impression of achievement to the 
reader. In another experiment conducted by them subjects performed visual searching 
and content understanding - the two main aspects of reading sites. It was found that 
there was no effect of background colours but white background made the subjects 
devoted in visual search tasks. Buchner and Baumgartner (2007) showed that proof 
reading performance was better for light background with dark text than with the 
reverse arrangement. They also contradicted the findings of Murch (1984) who argued 
that the blue was an excellent background colour. Huang (2007) concluded that colour 
combinations white on yellow and white on blue required less time to find an item in 
search field. In another study Shieh and Ko (2005) observed that figure background 
colour combination was having an effect on performance. Hill (1997) however 
showed that there was no combination of foreground/background colour, which could 
lead to fast readability. Lin and Chen (2006) showed that background colour did not 
affect the visual acuity while it was found to have significant effect on subjective 
ratings. The ratings for blue, cyan, green and purple colours were found to be 
significantly more than that of red. They concluded that subjects liked cool colours for 
background. Properly selected colours have been reported to improve the performance 
and they decrease the probability of visual fatigue (Galitz, 1997; Travis, 1991). 
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2.4 Studies on the effect of noise 
Visual attention on the screen was necessary for better performance and 
prevention of human error. Since it was dependent on a number of environmental 
factors, distraction from the task could take place, leading to mental load and fatigue. 
Performance loss and productivity decrement was observed due to noise (JN7845, 
2004). The studies in the context of noise while performing web based tasks were 
found to be almost nonexistent, related studies however shown negative significant 
effect on subjects. Noise was observed to be one such factor, frequently found 
interfering (Haider et al., 1990; Berglund and Lindvall, 1995). Many studies have 
suggested that noise caused armoyance (Bergland et al., 1994). Speech comprehension 
was found to be adversely effected in the presence of noise above 55 dBA (Kjelberg 
et al., 1996). Effect of noise on performance and on human error was found to be 
related to attention processes of perception, memory and/or action (Smith, 1991). The 
study conducted by Straker et al. (1997) revealed that noisy condition helped in 
quicker but less accurate VDU work performance than the quiet condition. Noise a 
well-known environmental stressor, might be responsible for the increase in irritation, 
blood pressure, and negative psychological mood (Cohen and Weinstein, 1981). 
Generally VDU workstations were quiet, as working with a VDU required a high 
level of concentration, and any kind of interference from outside noise might affect 
performance. It has been reported by WHO (2007) that if several computers were 
placed in the same room the noise level might reach or even exceed 60 dBA, thus 
creating an uncomfortable working environment. As per the guidelines of 
Occupational Safety and Health Service (OSHS, New Zealand, 1996), the background 
level of 55 dBA (Leq) at the operator position was regarded as an upper limit and it 
was desirable to achieve a lower level such as 35 dBA. The OSHS (1996) reported 
that the prevalent noise level was much higher than 35 dBA in the working 
environments. Melamed and Bruhis (1996) concluded that high levels of noise (85 
dBA to 90 dBA) caused fatigue and irritation. This noise, when reached at an 
irritating level could affect health and productivity. Impact of noise has been shown to 
be more significant among the subjects of higher age group (Fasten and Plomp, 1990). 
Stress levels were found to depend upon the amount and type of noise in the office 
(OSHS, New Zealand, 1996). Some times office noise reached to the levels, which 
were hazardous to hearing. Ghavhed (2007) while conducting a study on working 
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conditions in a call centres emphasized that there was a great need to stick on the 
international recommendations and directives to prevent discomfort due to excessive 
noise. These levels were found to exceed 85 dBA. Wolfson and Case (2000) while 
reviewing the studies on the effect of noise concluded that extreme noise levels could 
lead to impaired performance in difficult tasks. Noise is one of the problems in open 
offices, with common complaints about interference from nearby conversations and 
telephones. The bad ventilation of ducts sometimes also caused armoyance. Several 
standard methods have been recommended for controlling noise to avoid productivity 
loss and to create a better working envirormient. 
2.5 Studies on physiological effect on web users 
Balci and Aghazadeh (2004) reported that the persistent use of computers 
might result in complaints of eyestrain, musculoskeletal discomfort, headache, and 
job stress. These were the results of badly designed workstation environment such as 
poor air quality, improper lighting, glare, noise, job design duration, lack of rest and 
poor posture. Eyestrain and fatigue of neck and arm muscles were the common health 
problems for wide range of VDU workers reported by Hosokawa et al. (1997). 
Sheedy (1992) on the basis of survey conducted by the American Optometric 
Association revealed that eyestrain, blurred vision, and headache were the lop three 
vision related complaints associated with video display terminal (VDT) work. In 
another study conducted by Mocci et al. (2001) it was found that visual complaints 
were dependent upon the type of VDT activity. Watten et al. (1992) reported that 2 to 
4 hours of VDT work resulted in the reduction of visual sharpness and contrast 
sensitivity. It was observed that pain in muscles, head, neck, and upper back might 
occur due to near-point reduced oculomotor strain. Some studies (Bergqvist and 
Knave, 1994; Rubino et al., 1993) reported that eye discomfort would depend upon 
duration of VDT work. Studies conducted by various researchers (Colombini, 1998; 
Li and Buckle, 1999) have reported that there were musculoskeletal disorders in VDU 
work related environments. Matias (1996) observed that if daily work duration on 
VDTs was increased from 1 to 4 hours the probability of occurrence of cumulative 
trauma disorders was increased from 45% to 92%. Faucett and Rempel (1994) found 
that the longer work duration on VDT increased chances of musculoskeletal disorder 
related problems of hands, arms, or upper torso. Eye blinking has been recommended 
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as a tool in the field of human computer interaction for assessing workers' attention, 
concentration, mental workload, fatigue and interest while working on VDUs. 
Investigations on the relationship between spontaneous eye blinking and mental states 
have also been conducted by many researchers (Tsuda and Suzuki, 1990; Omori et al., 
1996). Spontaneous eye blink rate was also found to get affected while working on 
computers. It has been shovra that blink rate fell below the resting conditions 
(Yaginuma, et al., 1990; Patel, et al., 1991; Tsubota and Nakamori, 1993). An 
increase in tear evaporation was observed while working on VDUs (Tsubota and 
Nakamori, 1995). The dryness of the ocular surface has been the origin of the ocular 
discomfort signs reported by computer users (Tsubota and Nakamori, 1993). These 
included burning or itching, foreign body sensation, lacrimation, photophobia, ocular 
or orbital pain and headache. There were ample evidences that various mental 
activities including reading, memory use, or emotions modify blink rate (Tanaka and 
Yamaoka, 1993). The findings of Acosta et al. (1999) showed that during 
performance of a computer task, the blink rate of young subjects decreased by about 
half Use of computers for prolonged periods of time was often accompanied by 
complaints of ocular discomfort (Bergqvist, 1989). Study conducted by Emina (2003) 
revealed that there was a significant reduction in the mean blink rate during visual 
task. Some of the studies however have contradictory findings. Lam et al. (1999) 
observed that there was no good scientific evidence available, which might show that 
computer use was responsible for the damage of the eye. The use of VDTs has always 
been associated with various eye symptoms. Such symptoms might arise from pre-
existing minor eye problems that surface when the visual task was demanding. In 
addition, inadequate awareness of VDT ergonomics and poor visual hygiene might 
also contribute to ocular fatigue and other eye related symptoms. 
2.6 Studies on the effect of age 
People of diverse age and various backgrounds use internet to carry out a wide 
variety of tasks. Various studies have been conducted on age in the context of VDUs. 
It has been shown that adults with more search experience performed more effective 
searches and used more complicated approaches than those with less experience 
(Chen et al., 1998; Hill and Hannafin, 1997; Palmquist and Kim, 2000). Pollock and 
Hockley (1997) too found that, while using the internet, people of various age groups 
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missed relevant information because they lacked the knowledge necessary to use 
appropriate terminology. Adults older than 50 years had more problems associated 
with grammar and understanding search results than younger users (Kelley and 
Chamess, 1995). The decrease in colour discriminating ability was found with age 
(Kline and Scialfa, 1997). The contrast sensitivity was reported to decrease with aging 
by Burton et al. (1993). Older people were found to have less attention capabilities in 
comparison to younger ones (Reuter-Lorenz, 2002). Younger viewers were also able 
to read poor displays while this was not the case with the older users Hill and Scharff 
(1997). Sit (1998) concluded that many older adults progress little beyond the novice 
stage due to inconsistent use of computers. The newer computer technology was 
found to be appropriate for a large group of growing population (Anna et al., 2005). 
Mead et al. (2000) while comparing the behaviour of novice younger adults (18-33 
years) to that of older adults (61-80 years) found that online databases were not as 
accessible to older adults as they were to younger adults. Older people over 60 years 
of age not familiar with computers felt anxious while using them in comparison to 
younger people (Marquie et al., 2002). It has been demonstrated that older adults were 
likely to experience difficulties related to vision and cognition while using internet 
(Hawthorn, 2000; Echt, 2002; Czaja and Lee, 2003). Researches have indicated that 
older adults were poor performer compared to younger ones when complicated and 
cluttered display was presented to them (Newell et al., 2003; Fisk et al., 2004). 
Researches have also shown that older adults have slower reaction and movement 
times and experience difficulty in making finer motor movements (Fozard et al., 
1994; Walker et al., 1997). The decrease in motor movements and control may cause 
problems for elderly in operating computer related devices. Similar were the findings 
of Chadwick (2003) who showed that people of 55 years of age experienced more 
difficulties using the web sites than their younger counterparts. They took more time 
for the task completion and were low in completing the task successfully. Worden et 
al. (1997) showed that design modifications carried out for older users might often be 
advantageous to younger users as well. Older users made more grammar errors, had 
less understanding of logic, and used fewer advanced tools than younger adults with 
similar experience. Inappropriate interface designs were a fundamental barrier for 
older adults who found standard interfaces harder to use than younger adults even 
when computer experience was controlled (Chadwick-Dias et al , 2003; Worden et a l . 
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1997). Older people were also significantly more likely to be inexperienced computer 
users (ONS 2004; Fox, 2004). Lack of experience made it relatively more difficult for 
older adults and had negative computer experiences (Todman and Drysdale, 2004). 
Inexperienced users were observed to sometimes encounter difficulty with 
terminology (Janicki, 2002; Crystal, 2001) and with a range of interface conventions 
(Ellis and Kumiawan, 2000). On the other hand, more encouraging experiences 
provoked a more positive attitude towards computers (Morris, 1992). Hawthorn's 
Senior Mail a redevelopment of the Microsoft Outlook Express was developed to 
support the use by older adults which altered the visual presentation of the system 
(bigger buttons, larger font size, etc.) and had a list of possible actions presented in a 
simplified menu, and simplified navigation (Hawthorn, 2002 and 2003). This work 
was designed for the experienced users and was optimally designed for beginners. 
Amott et al. (2004) developed a prototype email system for older users of varying 
experience. They found that inexperienced users from a variety of age groups 
approached the internet. A lack of internet experience, however, often led to quick 
rejection of the internet as an information resource. People who did not understand the 
internet sometimes could not truly access (Coyne and Nielsen, 2002). Usually the 
children and older adults were more likely to lack internet experience than other users. 
2.7 Studies on internet use duration 
The internet use duration has been observed to increase continuously as 
millions of people world wide using internet for their day to day work viz. on line 
trading, downloading, browsing, messaging and purchasing (Teo et al., 1998). The 
web performance with 24 hours availability has become the issue of concern for 
webmasters because of its application in various situations (Menasce, 2000). Also, the 
use of internet in teaching and learning has been growing at a faster pace with the 
invent of new searching tools (Nazim and Chaudhary, 2004). Many studies (Asemi, 
2005; Igun 2005) have been conducted in the past in the context of internet use 
duration. Singh (1998) found that in Malaysia 90% librarians were using internet for 
their browsing work. In another study, Laite (2000) revealed that majority of students 
at graduate and undergraduate level used internet 1-2 times per week for their 
browsing requirements but e-mail service was used by almost 100% students. Badu 
and Markwei (2005) also found that teachers and students mostly used e-mail. Watten 
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et al. (1992) observed that 2 and 4 hours of VDU work were responsible for 
significant reduction in visual activity and contrast sensitivity. Moreover eye 
discomfort increased with the increase in work duration (Bergqvist and Knave, 1994). 
Akporido (2005) while performing the study on usage pattern in a Nigerian suburban 
setting found that motivation of users, frequency of use, knowledge of search engines 
were some factors on which usage was dependent. Nazim (2008) reported that 36% of 
the total internet users in an University devoted 8 hours per week, while 6% spent 2 
hours only for information requirement. It was also noted that 31% of the total 
respondents spent on an average of 1 hour a day using internet. The results of the 
survey conducted by Taloustutkimus (1995) and reported by Lindroos (1997) showed 
that 5% of the population in Finland who use internet once a week spent 3.3 hours on 
an average per week. Dillon and Emurian (1996) who evaluated the visual fatigue 
over the time devoted on VDU task, found that physiological functions of eyes were 
not affected for short durations, however more than 4 hours caused temporary 
discomfort to users. 
2.8 Summary 
The literature reviewed on the theme of the effect of noise, illumination, text -
background colour combination and internet use duration on the task performance of 
the subject has led to the following conclusions: 
1. It was revealed that noise had a bearing on the subjects carrying out computer-
based tasks. Although past studies have reported the effect of noise on 
luminance contrast, no research appears to have been done in the past to 
investigate the effects of noise, illumination, text-background colour 
combination and internet use duration on the performance of the subjects. As 
large number of persons are using internet it becomes necessary to study their 
performance in various work environments. 
2. The literature scanned has shown that the effect of age has not been investigated 
much in the past. In the light of the fact that people of varying age groups use 
internet, it becomes important to investigate the effect of age in different 
working environment. 
3. No research seems to have been conducted in the past to investigate the 
performance of operator while carrying out a web based task for varying text-
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background colour combinations under different environmental conditions. 
Since the number of web sites is growing at a very fast rate, it becomes 
necessary to investigate how the text-background colour combination affects 
users performance. 
4. Studies have shown that the common visual complaints reported by users are 
eyestrain, irritation, blurred vision etc., so it would be worthwhile to study task 
performance of the user from the point of view of the visual fatigue. 
5. Further investigation on these lines will develop better understanding of the 
influence of age and experience, user interface design for regular users of 
internet. 
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CHAPTER III 
METHODOLOGY 
The research problem that was formulated earlier (Chapter I), the general 
methodology pertaining to such details as web page development, subject selection, 
experimental task, experimental setup was laid down and the measurement procedure 
employed to carryout the research was evolved as given below. 
3.1 Subjects 
Out of 350 people (150 females and 200 males) contacted, a pool of 198 
subjects was consciously selected for the present work. The pool included subjects in 
the age ranging 21 years to 50 years. Most of the subjects were either students of 
Zakir Husain College of Engineering and Technology or employees of the Aligarh 
Muslim University, Aligarh (INDIA). This ensured that their availability did not pose 
any problem at the time they were needed for experimentation. All the subjects were 
active, healthy and had normal or corrected to normal vision. The subjects selected 
were also tested for colour blindness. From this pool of subjects, three-sample sets of 
20 subjects in each age group (21-30, 31-40 and 41-50 years) with appropriate 
characteristics were selected for different sets of investigations with the restriction 
that none of the subjects participated in more than one experiment. The 20 subjects 
selected were divided equally in two categories (Category I: internet use duration less 
than 2 hours/day; category II: internet use duration more than 2 hours/day). Each 
category of subjects consisted 6 males and 4 females. 
Table 3.1 Sample response status 
Number of persons 
Contacted 
350 
Responded 
261 
Agreed to participate 
205 
Table 3.2 Classification of the subjects on the basis of internet use duration 
Number of cases 
Processed 
261 
Rejected 
63 
Accepted 
198 
Gender of the 
subjects 
Male 
112 
Female 
76 
Internet use duration/day 
<2hrs 
103 
>2 hrs 
95 
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Table 3.3 Characteristics of the subjects participated in the study 
Age group 
(Year) 
Level-1 (21 - 30) 
Level-2(31 -40) 
Level-3 (41 - 50) 
Internet use duration/day 
Less than 2 hours 
Mean age +SD 
24.6 ±2.3 
33.7 ±4.2 
44.5 ±3.9 
Vision 
6/6 
6/6 
6/6 
More than 2 hours 
Mean age +SD 
28.5 ±1.3 
34.9 ±2.4 
46.7 ±2.8 
Vision 
6/6 
6/6 
6/6 
3.2 Experimental setup 
The experiments were performed in the ergonomics laboratory of the 
Mechanical Engineering Department. The experimental setup comprised of the 
following subsystems. 
1. Pentium-D Computer - 2 Nos. along with TFT-LCD 17" monitors 
2. Web Camera - 1 No. (HCL, 800 by 600 pixels) 
3. Noise level meter (Model 33, Make Pulsar, U.K) 
4. Digital lux meter (Model 101, range 1 to 50,000 Ix) 
5. Humiprint system (Type HUMITHERM, 84T, LCD) 
6. Audio tape recorder (AIWA make) 
7. Light source 
8. Pseudo-text for reading 
9. Software for recording reading time 
The schematic diagram of the experimental setup has been presented in Figure 
3.1. The setup was arranged as per OSHA recommendations (OSHA, 2006). An 
adjustable chair was used to vary the sitting level required by the subject. The 
keyboard and the monitor were placed on the table of height 720 mm. Sufficient space 
was provided to move the mouse on the table. The workplace was illuminated by the 
light of proper intensity and it was ensured that neither glare nor reflection appeared 
on the screen. The desired level of noise was also generated by playing pre-recorded 
sound. A web camera was also placed on the monitor to record the blink rate of the 
subjects while performing the task. The Humiprint system was used to measure the 
relative humidity and the temperature of the room. The humidity and temperature 
were maintained at 30-50% and 20-25°C respectively as per the guidelines of 
ASHRAE (2006). 
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Figure 3.1 Schematic diagram of the subject in sitting position 
3.3 General experimental procedure 
A sample of 20 subjects was taken for the experiment. There were 10 subjects 
in each category of users (Category I: subjects with < 2hrs of internet use/day and 
category II: subjects with > 2hrs of internet use/day). Subjects fulfilling the pre-
specified characteristics were selected from the pool of potential subjects described in 
Table 3.2 and Table 3.3 earlier for each study. The following preparatory steps were 
undertaken before performing the experiment. 
a) Each subject selected was briefed about the objective of the experiment and 
instructions to be followed while performing the experimental task (Appendix 
A and B). 
b) The participants completed an informed consent and demographic 
questionnaire for assessing their experience on the internet use duration. 
c) The subject related characteristics like age, vision, internet exposure duration, 
were recorded. 
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d) A training session was organized for subjects in order to get them familiarized 
with how to perform the tasic. At least one complete run of the experiment was 
undertaken for this purpose. 
After imparting necessary instructions, following steps were taken for both 
training as well as experimental sessions. 
a) Subjects took position in front of the computer screen (Figure 3.1). 
b) A reading text was presented to the subject on the computer screen with 
command buttons for name, age, start, stop, back colours, fore colours, display 
records, save record, starting time, finishing time (milliseconds), total 
character and exit (Figure 3.2). 
c) The subject was asked to enter name and age in the space provided for the 
purpose on the computer screen (Figure 3.2). 
d) A start signal was given to the subject. 
e) The subject pressed the command button to get the clock started. The clock 
was able to record the time in milliseconds. 
f) The subject started reading the text line by line and was also required to 
recognize a certain character (e.g. "A" in the text). The subjects pressed that 
character key on the keyboard every time the said character appeared. The 
subject's score of character detection was recorded automatically using a 
software prepared for the purpose. 
g) The experimenter recorded the subject's spontaneous eye blink rate, 
h) The subject pressed "Stop" button at the end of the task. 
A questionnaire was given to subjects by the experimenter for subjective 
response evaluation at the end of each experimental condition. The experiment was 
conducted on three independent age groups (21-30 years, 31-40 years, 41-50 years) 
for two distinct categories of subjects (i.e. subject using internet <2 hours/day and >2 
hours/day). The categories were selected on the basis of the study conducted by 
Dillon and Emurian (1996). Subjects were asked to perform the task under varying 
levels of illumination, noise and text-background colour combination. While 
performing the experimental tasks, levels of illumination and noise were observed 
continuously using Lux meter and noise level meter. In every cycle of operation a rest 
period of 45 minutes was provided to the subjects. The subjects performed the 
experimental task as per the instruction given to them. During experimentation it was 
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observed that a very small percentage of the subjects was not able to follow the 
instructions fully. In such situations the exercise was repeated to the full satisfaction 
of the experimenter. 
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Figure 3.2 The screen shot of the web page showing command buttons 
3.3.1 Reading text 
Reading text used in the present study was designed on the basis of the study 
conducted by Roufs and Boschman (1997). The detailed text has been presented in 
Figure 3.3. The pseudo text was selected to eliminate any bias which may occur while 
reading a normal text viz. difficulty level and coherence of the text, skipping of the 
familiar words, reading speed etc. The pseudo text designed was containing various 
string sizes and resembling to the normal text. 
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Figure 3.3 Designed pseudo reading text presented to the subject 
3.3.2 Task environment 
The different levels of illumination were achieved using fluorescent lamps 
while the various levels of equivalent noise were obtained by playing the recorded 
noise. The recorded noise was a mixture of irrelevant speech, traffic noise, machine 
noise etc. Two speakers used for generating equivalent noise levels of required 
intensity were kept at a distance of 1.5 meters (Figure 3.4). The levels of noise were 
measured with the help of noise level meter. The text-background colour 
combinations were selected on the basis of the survey conducted to determine most 
widely used websites. The details of which have been presented in Section 3.4.3 later 
on. The schematic diagram of the experimental setup has been presented in 
Figure 3.4. 
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Figure 3.4 Schematic diagram of the experimental set-up 
3.3.3 Task 
The subjects were asked to adopt a normal sitting position and start reading 
the text Hne by line by moving cursor from their right hand. To ensure that the 
subjects had read the full text, they were asked to click mouse when encountered with 
a particular character while reading. The number of clicks made by the subjects for a 
particular character was compared with the total number of the same character present 
in the text. If the variation was observed to be within ±2% the readings were accepted 
otherwise the values were discarded. The subjects however were not told whether the 
reading time values obtained have been accepted or rejected. After completing 
reading of the text, the subject clicked the stop button signalling the end of the task. 
Each subject performed 64 sets of observations. The subjects were provided a rest 
period of 45 minutes in between each set of experiment. The experimentation was 
arranged in such a way that during the rest period provided to a subject, the 
experimenter called other subject to perform the task. 
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3.3.4 Performance measures 
Three performance measures namely reading time, subjective response and 
spontaneous eye blink rate were used in the present research. The reading time was 
obtained using a timer developed for this purpose. The timer, capable of measuring 
the time in milliseconds, started recording the reading time automatically with the 
start of the experimental task by the subject. At the end of the each set of the 
experiment, subjects were given a questionnaire to know their subjective response 
about the given task. As far as the spontaneous eye blink rate measure (SEBR 
measure) was concerned, the values were recorded before and after the completion of 
the task and the difference was used as a measure of performance. A web cam was 
used for this purpose. 
3.3.5 Experimental design 
A 4 (Equivalent levels of noise) x 4 (Illumination levels) x 4 (Text-
background colour combinations) full factorial design was used for different levels of 
age. Three independent age groups with each group comprising subjects of two 
different categories namely subjects using internet for less than 2 hours/day and more 
than 2 hours/day were selected for the present study. In all; six experiments were 
conducted (Table 3.4). Each experiment was performed in a random order. The details 
of the order of experiment have been presented in Appendix U. The experiment was 
designed to investigate the reading performance under different combinations of text-
background colour combinations, illumination levels and noise levels. The task 
performance was gauged in terms of the reading time, spontaneous eye blink rate, and 
subjective response. 
3.4 Independent variables 
3.4.1 Illumination level 
Ambient illumination was observed to be an important factor for performing 
the readability tasks (Shieh and Lin, 2000). Helander and Rupp (1984) considered an 
ambient lighting level of 150 - 500 Ix for visual display units. A survey was carried 
out to determine the levels of illumination existing in various working enviroitments. 
It was found that the levels of illumination existing in these places were lying between 
inadequate to moderate limits (Table 3.5). Based on the survey four levels of ambient 
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illumination namely 150, 275, 400 and 525 Ix were selected for carrying out the 
experimental investigations. 
Table 3.4 Scheme of experimental investigations indicating the type of 
independent variables and their levels explored 
Study No. 
Study-1 
Study -2 
Study -3 
Age level 
Experiment -1 
21-30 years (internet 
use duration of < 2 
hrs/day) 
Experiment -2 
21-30 years 
(internet use duration 
of>2hrs/day) 
Experiment -3 
31 -40 years 
(internet use duration 
of <2hrs/day) 
Experiment -4 
31 -40 years 
(internet use duration 
of>2hrs/day) 
Experiment -5 
41-50 years 
(internet use duration 
of <2hrs/day) 
Experiment -6 
41-50 years 
(internet use duration 
of >2hrs/day) 
Factor A 
Illumination 
levels 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Do-— 
Do-— 
Do— 
Do—-
Do-— 
Factor B 
Equivalent 
noise levels 
Level-1 
(60 dBA) 
Level-2 
(70 dBA) 
Level-3 
(80 dBA) 
Level-4 
(90 dBA) 
Do 
.....Do— 
.—Do— 
.....Do— 
- D o -
Factor C 
Text-background 
combinations 
Level-1 (Black 
text-white 
background) 
Level-2 (Blue 
text-white 
background) 
Level-3 (Green 
text- white 
background) 
Level-4 (Black 
text- grey 
background) 
Do 
Do 
Do 
Do 
Do 
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Table 3.5 Level of ambient illumination existing at various computer work 
places 
Work place 
Light metal fabricating industries 
Quality control labs 
Modem machining units 
Computer Centres 
On-line libraries 
Illumination level (Ix) 
125-220 
100-175 
150-325 
120-275 
150-425 
3.4.2 Noise level 
Noise has been found to affect operators in a negative significant way (Wyon, 
2004). It has been reported that a noise level of 85-95 dBA was responsible for 
significant fatigue and feeling of irritation or distress (Melamed and Bnihis, 1996). A 
survey was carried out to determine the levels of noise existing in various working 
environments. The findings of the survey showed that equivalent noise level up to 86 
dBA was present in various work places. The minimum level of equivalent noise 
found was around 60 dBA. On the basis of these survey four equivalent noise levels 
namely 60, 70, 80, and 90 dBA were selected for the present research. 
3.4.3 Colour combination 
A survey (Nielsen//NetRatings-The global standard for internet audience 
measurement and analysis, January 2005) showed that the most widely used internet 
sites were www.yahoo.com, www.microsoft.com, www.msn.com, www.aol.com and 
www.google.com. These internet sites when analysed showed that they use different 
text-background colour combinations such as black-text with grey-back ground, blue-
text with white-background, white-text with blue-background, blue text-white 
background, black/blue/green text with white-background. On the basis of this 
observation four different text-background colour combinations namely black text-
white background, blue text-white background, green text-white background and 
black text-grey background were selected. Accordingly the web pages were generated 
for carrying out the experimental investigations. 
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3.4.4 Age 
People of varying age groups are using internet in various work settings to 
fulfil their needs. Studies showed that the people of higher age were also accessing 
internet like their younger counter parts. In this context age becomes an important 
factor to be investigated. Moreover it has also been shown that older people (> 40 
years) have difficulty in using computers because of the inability of their eyes to focus 
(Yeow and Taylor, 1990). Keeping the above scenario in mind the three different age 
groups namely 21-30 years, 31-40 years, and 41-50 years were selected for present 
investigations. 
3.4.5 Internet use duration 
Working with computers for different durations has resulted in various types 
of disorders (Turvillea et al., 1998). It was found that subjects who had 3 hours or 
more VDU exposure, reported signs of visual fatigue and were also got affected 
physiologically (Dillon and Emurian, 1995). Office workers working for a whole day 
have also reported increased visual fatigue, tension, and other physical symptoms of 
disorders (Gratton et al , 1990). Another study (Blatter and Bongers, 2002) showed 
that working with computers for more than 6 hours/day would lead to work-related 
upper limb disorders (WRULDs). Keeping this in mind two distinct categories of 
internet users (category I: subjects with an internet use duration of <2 hours/day; and 
category II: subjects with internet use duration of >2 hours/day) were selected for the 
study. 
3.5 Dependent variable 
To determine the task performance of subjects, various measures have been 
adopted in the past. In the present work, spontaneous eye blink rate, reading time and 
subjective response was used as a measure of performance. The details of which have 
been presented below. 
3.5.1 Spontaneous eye blink rate 
Blinking plays an important role in the maintenance of the ocular surface 
because it provides maintenance of eye surface by wetness and helps in drainage of 
tears, expression of lipids from Meibomian glands and spreading of tear lipids across 
the precorneal film (Korb et al., 1994). Many researchers have used the difference in 
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spontaneous eye blink rate as a measure of performance. Emina (2003) reported 
significant reduction in the mean blink rate during a visual task. Acosta et al. (1999) 
also showed significant reduction in spontaneous eye blink rate in young subjects 
during computer task. Various other researchers have also reported eye blink rate as a 
reliable measure in computer related studies (Villanueva et al., 1996). In the present 
research also the spontaneous eye blink rate of the subject was used as a measure of 
task performance. 
3.5.2 Reading time 
Another measure of task performance used in the present research was reading 
time. Many researchers have utilized the reading time as a performance measure 
(Noiwan and Norcio, 2006; Chan et al., 2004). A Software was developed to 
automatically record the time required to perform the task. The clock started 
recording the time as soon as the subject started reading the text and stopped when the 
task was completed. The clock was able to record the time of the order of millisecond. 
3.5.3 Subjective response 
Many researches have been conducted in the past on the basis of subjective 
evaluation for evaluating visual task performance (Heuer et al., 1989; Nazzal, 2004). 
Subjects were given a set of questionnaire and they were asked to give their response. 
Questionnaire was designed in line with the study of Heuer et al. (1989) and Nazzal 
(2004). In the present research also, the subjects were provided a Performa containing 
five questions to tick the most appropriate choice on the basis of their experience of 
the task performance. The alternatives were assigned a numerical value to indicate 
comfort level ranging from 1-4. The value 1 signified less comfortable level while 4 
was indicating a highly comfortable preposition. The score of the question obtained 
was analysed to determine the task performance of the subject. The questions and the 
rating of comfort is given as below; 
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Ql. The screen shot of the web page is 
a) Less comfortable (1) 
b) Moderately Comfortable (3) 
c) Highly comfortable (4) 
d) Can't say (2) 
Q2. The level of illumination is 
a) More than sufficient (3) 
b) Sufficient (4) 
c) Not Sufficient (1) 
d) Can't say (2) 
Q3. The level of existing noise is 
a) Highly disturbing {\) 
b) Disturbing (3) 
c) Not having any effect (4) 
d) Can't say (2) 
Q4. While reading the text you feel 
a) High level of eye strain (1) 
b) Moderate level of eye strain (3) 
c) Low level of eye strain (4) 
d) Can't say (2) 
Q5. Do you feel 
a) Low level of fatigue (4) 
b) Moderate level of fatigue (3) 
c) High level of fatigue (1) 
d) Can't say (2) 
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CHAPTER IV 
EXPERIMENTAL RESULTS 
Present chapter deals with the analysis of the data obtained from the 
experimental studies conducted to determine the task performance of subjects of 
varying age groups under the influence of equivalent levels of noise, illumination 
level and text-background colour combinations. The data collected were analysed 
using SPSS 13.0 for all the studies conducted in the present research. The details of 
the experimental investigations have been presented as follows: 
4.1 Effect of age level -1 (21-30 years) on reading task performance 
Two experiments were conducted to study the effect of age level-1 (21-30 
years) on internet users, the details of which have been presented below. 
4.1.1 Study-1 (Experiment-1) 
In this experiment the effect on reading task performance under varying levels of 
equivalent noise, illumination and text-background colour combination was 
investigated for subjects having an internet use duration of less than 2 hours per day. 
The individual and mean values of the dependent variables used were obtained as 
presented in Appendix -C, -D and -E. The summary of the results obtained has been 
presented below. 
A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-C) the mean values were 
calculated, as presented in Table 4.1.1. The Table 4.1.1 showed that the minimum 
difference in SEBR values was obtained at noise level-1 (60 dBA) and illumination 
level-1 (150 Ix) for text-background colour combination-4 (black text-grey 
background), noise level-1 (60dBA) and illumination level-2 (275 Ix) for text-
background colour combination-3 (green text-white background) and noise level-2 
(70 dBA) and illumination level -3 (400 Ix) for text-background colour combination-4 
(black text-grey background) while the maximum value of the difference in SEBR 
was found to be at noise level-3 (80 dBA) and illumination level-3 (400 Ix) for text-
background colour combination-2 (blue text-white background). 
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Table 4.1.2 ANOVA results when subjects of age IeveI-1 (21-30 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combinations, levels of equivalent noise and 
illumination - SEBR measure (Experiment -1). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
1.235 
2.227 
5.177 
33.955 
1.157 
2.229 
2.527 
2.243 
1.327 
2.407 
2.118 
1.190 
0.978 
1.436 
1.211 
F- value 
0.551 
1.678 
2.151 
9.474 
0.972 
2.279 
1.760 
2.343 
0.938 
2.000 
1.750 
0.983 
0.808 
1.186 
p-value 
0.652 
0.195 
0.117 
<0.001 
0.469 
0.025 
0.089 
0.017 
0.562 
0.029 
0.015 
0.526 
0.869 
0.163 
Since the two-way interaction between illumination level and text-background 
colour combination was found to be statistically significant, further analysis was 
carried out to find the effect of these two variables on different levels of illumination 
and text-background colour combination. This was done using one-way ANOVA. The 
summary of the results has been presented in the Table 4.1.3. The results of the 
analysis showed that text-background colour combination was having a statistically 
significant at illumination level-3 (400 Ix). While the illumination level for every text-
background colour combination selected in this experiment was observed to be 
statistically non significant. 
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Tabic 4.1.1 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination and text-background colour combinations 
for subjects of age level-1 (21-30 years) having an internet use duration of less 
than 2 hours per day (Experiment-1). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
2.0 
2.5 
1.7 
2.8 
2 
3.1 
2.2 
2.2 
3.2 
3 
2.1 
1.6 
2.5 
1.7 
4 
1.6 
3.0 
1.8 
2.0 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
2.2 
2.4 
2.3 
2.8 
2 
2.4 
2.6 
2.2 
3.0 
3 
2.7 
2.2 
2.2 
2.4 
4 
1.8 
2.0 
1.6 
2.6 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
3.3 
2.3 
2.0 
2.9 
2 
2.4 
2.6 
3.7 
2.8 
3 
2.5 
3.2 
2.4 
2.0 
4 
1.9 
1.9 
2.4 
1.8 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.4 
1.8 
2.0 
2.0 
2 
2.0 
2.2 
2.6 
2.1 
3 
2.6 
1.7 
2.4 
2.4 
4 
2.6 
2.9 
1.8 
2.7 
The normality of data collected was verified by drawing histogram and normal 
score plots. The data were found to be normally distributed. This satisfied the 
assumption of using the analysis of variance (ANOVA). ANOVA was carried out 
taking subject as a random factor. The results of the ANOVA presented in Table 4.1.2 
showed that the main factors illumination level, equivalent noise level and text-
background colour combination had no statistically significant effect on SEBR 
(p=0.652, 0.195 and 0.117 respectively). However, subject was found to be significant 
on SEBR (p<0.001). The two-way interaction effects of illumination level with text-
background colour combination, illumination level with subject, and text-background 
colour combination with subject were all observed to be statistically significant 
(p=0.025, 0.017 and 0.029 respectively). However, the other two-way interactions 
were not found to be statistically significant. The three-way interaction of illumination 
level and equivalent noise level with text-background colour combination was also 
observed to be significant (p=0.015). None of the other three way interactions were 
found to be statistically significant. 
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The profile plot drawn between difference in SEBR values and illumination 
level for varying levels of text-background colour combination (Figure 4.1.1) showed 
that the difference in SEBR values at illumination level-3 (400 Ix) for text-
background colour combination-4 (black text-grey background) was minimum while 
colour combination-2 (blue text-white background) resulted in maximum SEBR value 
at illumination level-4 (525 Ix). 
Table 4.1.3 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of illumination and text-
background colour combinations - SEBR measure (Experiment -1). 
Source of variation Degrees of 
freedom 
Mean 
square 
F- value p-value 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
2.500 
1.916 
0.656 
1.620 
5.075 
1.357 
3.633 
2.479 
1.305 
0.405 
3.739 
1.466 
0.275 
0.750 
0.012 
0.226 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
o J 
156 
3 
156 
2.975 
1.980 
1.206 
2.585 
1.092 
1.548 
2.650 
1.259 
1.503 
0.467 
0.705 
2.104 
0.216 
0.706 
0.550 
0.102 
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Figure 4.1.1 Profile plots between difference in SEBR (blinks/minute) and 
illumination level for different text-background colour combinations 
(Experiment-1). 
B. Task performance - Reading time measure 
From the individual values of reading time obtained (Appendix-D) the mean 
values were calculated, as has been presented in Table 4.1.4. From the table it can be 
observed that the subject took minimum time (35.5 seconds) to perform the task at 
noise level-1 (60 dBA) and illumination level-4 (525 Ix) for text-background colour 
combination-2 (blue text-white background) while at noise level-4 (90 dBA) and 
illumination level-3 (400 Ix) subject required a maximum time of 53.2 seconds for 
text-background colour combination-2 (blue text-white background). 
The normality of data obtained was tested by drawing histogram and normal 
score plots. The data were found to follow a normal distribution. This satisfied the 
assumption of using ANOVA. The results of the ANOVA presented in Table 4.1.5 
showed that equivalent noise level, text-background colour combination and subjects 
were having a statistically significant effect on reading time (p<0.001, 0.017 and 
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Table 4,1.4 Mean values of the reading time for varying levels of equivalent 
noise, illumination and text-background colour combinations for subjects of age 
level-1 (21-30 years) having an internet use duration of less than 2 hours per day 
(Experiment -1). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
43.5 
44.5 
50.9 
43.6 
2 
42.1 
41.1 
42.6 
35.5 
3 
41.0 
38.0 
43.8 
47.2 
4 
40.7 
44.6 
46.3 
47.4 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
48.9 
49.2 
49.9 
45.9 
2 
39.2 
45.7 
41.5 
45.1 
3 
37.7 
46.4 
47.2 
52.0 
4 
43.0 
48.0 
45.0 
44.0 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
49.1 
50.5 
47.6 
51.1 
2 
41.0 
48.1 
45.6 
52.2 
3 
51.0 
41.8 
40.4 
4 
46.1 
45.9 
48.5 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
46.6 
50.1 
49.2 
49.9 44,9 46.5 
2 
48.4 
48.2 
53.2 
50.1 
3 
48.6 
46.1 
44.7 
49.2 
4 
50.5 
47.4 
45.6 
49.5 
<0.001 respectively). However level of illumination was observed to be statistically 
non significant. The two-way interactions of illumination level with equivalent noise 
level (p=0.001), illumination level with text-background colour combination 
(p=0.006), equivalent noise level with text-background colour combination (p=0.018), 
and illumination level with subject (p<0.001) were all found to be statistically 
significant on reading time. However, the interactions of the level of noise with 
subject and text-background colour combination with subject were observed to be 
statistically non significant. The three-way interaction of illumination level with 
equivalent level of noise and text-background colour combination was found to be 
statistically significant (p=0.001). None of the other three-way interactions were 
observed to be significant. Since the two-way interactions were found to be 
significant, further analysis was carried out to determine the effect of variables on 
various levels taken in the study. This was done using one-way ANOVAs. 
The results (Table 4.1.6) of the simple main effect analysis between 
illumination level and text-background colour combination showed that the level of 
illumination had a significant effect on reading time for the text-background colour 
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Table 4.1,5 ANOVA results when subjects of age IeveI-1 (21-30 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text background colour combinations, levels of equivalent noise and 
illumination - reading time measure (Experiment-1). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
146.875 
760.237 
282.512 
899.270 
111.470 
122.985 
109.257 
141.311 
57.735 
69.499 
101.106 
32.915 
43.563 
45.302 
44.674 
F- value 
1.039 
13.168 
4.065 
4.697 
3.387 
2.823 
2.412 
4.443 
1.721 
1.573 
2.263 
0.737 
0.975 
1.014 
p-value 
0.391 
<0.001 
0.017 
<0.001 
0.001 
0.006 
0.018 
<0.001 
0.091 
0.105 
0.001 
0.946 
0.543 
0.457 
combination-3 (green text-white background). However for other colour 
combinations, no significant effect of illumination level was observed. The result 
further showed that text-background colour combination at illumination level -2 and -
3 (275 and 400 Ix respectively) was also having a statistically significant effect on 
reading time. The results of the interaction analysis between equivalent level of noise 
and colour combination (Table 4.1.7) showed that level of noise was having a 
statistically significant effect on reading time at colour combination-2 (blue text-white 
background) while for other levels it was found to be non significant. Also text-
background colour combination was observed to be significant at equivalent noise 
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level-1 (60 dBA) and -2 (70 dBA). The simple main effect analysis carried out 
between level of equivalent noise and illumination level (Table 4.1.8) showed that 
noise level was having a significant effect on all levels of illumination except at 
illumination level-3 (400 Ix) where it was found to be statistically non significant. 
However the level of illumination was found to be significant at equivalent noise 
level-2 (70 dBA) only. 
Table 4.1.6 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of illumination and text-
background colour combinations - reading time measure (Experiment-1). 
Source of variation Degrees of 
freedom 
Mean square F-value p-value 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
62.916 
70.101 
95.396 
74.045 
338.372 
75.295 
19.147 
56.594 
0.898 
1.288 
4.494 
0.338 
0.444 
0.280 
0.005 
0.789 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
128.841 
67.419 
208.355 
65.595 
200.642 
74.531 
113.630 
68.490 
1.911 
3.179 
2.642 
1.659 
0.13 
0.026 
0.048 
0.178 
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Table 4.1.7 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of equivalent noise and text-
background colour combinations - reading time measure (Experiment-1). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Equivalent noise level (B) at 
Colour combination-! 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
109.000 
69.205 
722.761 
61.980 
154.660 
78.827 
101.084 
55.018 
1.582 
11.661 
1.962 
1.837 
0.196 
<0.001 
0.112 
0.143 
Colour combination (C) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
228.048 
76.837 
214.003 
55.649 
112.822 
64.349 
55.411 
68.196 
2.968 
3.846 
1.753 
0.813 
0.034 
0.011 
0.158 
0.489 
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Table 4.1.8 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of equivalent noise and illumination 
- reading time measure (Experiment-1). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
445.839 
61.323 
290.313 
64.019 
59.756 
77.240 
298.739 
64.930 
7.270 
4.535 
0.774 
4.601 
<0.001 
0.004 
0.150 
0.004 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
141.862 
78.495 
217.435 
55.583 
116.079 
64.287 
5.909 
69.148 
1.807 
3.912 
1.806 
0.085 
0.148 
0.010 
0.148 
0.968 
The profile plots of the interaction effect of level of illumination and 
equivalent noise level (Figure 4.1.2) showed that more reading time was required for 
all levels of illumination for equivalent noise level-4 (90 dBA) in comparison to other 
level of noise except at equivalent noise level-3 (80 dBA) at illumination level-4 (525 
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Figure 4.1.2 Profile plots between reading time and illumination level for 
different levels of equivalent noise (Experiment-1). 
be). The reading time values for equivalent noise level-1 and -2 (60 dBA and 70 dBA 
respectively) at illumination level-1 (150 Ix) were almost same, while not much 
difference in the reading time values was seen for equivalent noise level-2, -3 and -4 
(70, 80 and 90 dBA respectively) at illumination level-2 (275 Ix). The reading time 
was observed to be nearly same for equivalent noise levels-1, -2, and -3 (60 dBA, 70 
dBA and 80 dBA respectively) at illumination level-3 (400 k) . A large difference in 
reading time values was reflected for different equivalent noise levels at illumination 
level-4 (525 Ix). The reading performance appeared to be better for equivalent noise 
level-1 (60 dBA) at all levels of illumination except at illumination level-3 (400 Ix). 
The profile (Figure 4.1.3) drawn between reading time and illumination level 
for different text-background colour combinations showed that reading time values 
were higher for text-background colour combination-1 (black text-white background) 
at all levels of illuminations, while a lower value was for colour combination-2 (blue 
text-white background) at illumination level-1 (150 Ix). However for text-background 
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colour combination-2 (blue text-white background) and -4 (black text-grey 
background) not much difference in the reading time values was observed at 
illumination level-2 (275 Ix), -3 (400 Ix) and -4(525 k) . As far as illumination level -4 
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Figure 4.1.3 Profile plots between reading time and illumination level for 
different text-background colour combinations (Experiment-1). 
(525 Ix) was concerned the reading time values for text-background colour 
combinations-] (black text-white background), -2 (blue text-white background), and 
-4 (black text-grey background) were fairly close but the colour combination-3 (green 
text-white background) required more time to perform the task. The minimum time 
required for completion of the task was about 42 seconds for text-background colour 
combination-2 (blue text-white background) at illumination level-1 (150 be) while the 
text-background colour combination-3 (green text-white background) took maximum 
tune (50 seconds) to complete the reading task at illumination-4 (525 Ix). 
The profile plot (Figure 4.1.4) between reading time and equivalent noise level 
showed that as the level of equivalent noise increased, the reading time also increased 
for all text-background colour combinations except for text-background colour 
combination-1 (black text-white background) at equivalent noise level-4 (90 dBA) 
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and text-background colour combination-4 (black text-grey background) at equivalent 
noise level-3 (80 dBA), where reading time values were found to be lower than those 
at the previous level. The minimum time required for the reading task was 40 seconds 
at noise level-1 (60 dBA) for colour combination-2 (blue text-white back ground). 
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Figure 4.1.4 Profile plots between reading time and equivalent noise level for 
different text-background colour combinations (Experiment-l). 
The maximum reading time (50 seconds) was obtained for the equivalent noise-4 (90 
dBA) at text-background colour combination-2 (blue text-white background). 
C. Task performance - Subjective response measure 
From the individual values obtained (Appendix-E) the mean values of the 
subjective response were calculated, as has been presented in Table 4.1.9. It was 
noticed that maximum subjective response value was obtained at noise level-2 (70 
dBA) and illumination level-4 (525 Ix) for text-background colour combination-3 
(green text-white background). The minimum value of subjective response was found 
for noise level-4 (90 dBA) at illumination level-1 (150 Ix) and text-background colour 
combination-] (black text-white background). 
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Table 4.1.9 Mean values of difference in subjective response for different 
levels of equivalent noise, illumination and text-background colour combinations 
for subjects of age level-1 (21-30 years) having an internet use duration of less 
than 2 hours per day (Experiment-1). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.0 
3.2 
3.0 
3.2 
2 
3.1 
2.7 
3.2 
3.2 
3 
3.4 
3.0 
2.7 
3.1 
4 
3.1 
3.3 
3.3 
3.0 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
2.8 
2.9 
3.2 
3.2 
2 
3.0 
3.0 
3.3 
2.8 
3 
2.9 
3.4 
2.9 
3.6 
4 
3.2 
3.2 
3.1 
3.3 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
3.1 
2.9 
2.8 
3.2 
2 
3.1 
3.2 
2.6 
3.0 
3 
2.9 
3.1 
3.0 
3.1 
4 
2.9 
3.1 
2.8 
3.1 
Equivalent noise 
level -4 (90 dBA) 
Colour combination 
1 
2.5 
2.6 
3.0 
2.9 
2 
2.7 
3.0 
2.8 
3.0 
3 
2.7 
2.6 
2.7 
2.7 
4 
3.2 
3.0 
2.6 
3.0 
The data collected were tested for normality. The data were found to follow 
normal distribution, thus the assumption of using the analysis of variance was 
satisfied for the analysis of the data. ANOVA was carried out taking subject as a 
random factor. The results of the ANOVA presented in Table 4.1.10, showed that 
level of illumination, text-background colour combination and subject had no 
significant effect on subjective response (p=0.138, 0.489 and 0.320 respectively), 
while equivalent noise level was found to have a statistically significant effect (p< 
0.001). The two-way interaction of text-background colour combination with subject 
was also found to be statistically significant (p=0.004). However, other two-way 
interactions were observed to be statistically non significant. The three-way 
interactions of illumination level and equivalent noise level with text-background 
colour combination (p<0.001), illumination level and equivalent noise level with 
subject (p=0.012) and equivalent noise level and text-background colour 
combinations with subject (p=0.013) were all found to be statistically significant. The 
level of illumination and text-background colour combination with subject was the 
only three way interaction which was found to be non significant. 
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Table 4.1.10 ANOVA results when subjects of age Ievel-1 (21-30 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combinations, levels of equivalent noise and 
illumination - subjective response measure (Experiment -1). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C x subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.665 
2.874 
0.422 
0.0480 
0.227 
0.245 
0.263 
0.333 
0.306 
0.509 
0.427 
0.221 
0.138 
0.219 
0.149 
F-value 
1.998 
9.386 
0.830 
1.168 
1.027 
1.773 
1.199 
1.585 
1.051 
2.439 
2.866 
1.483 
0.927 
1.473 
p-value 
0.138 
<0.001 
0.489 
0.320 
0.426 
0.086 
0.307 
0.081 
0.421 
0.004 
<0.001 
0.012 
0.649 
0.013 
4.1.2 Study-1 (Experiment-2) 
In this experiment the effect on reading task performance under varying levels 
of equivalent noise, illumination level and text-background colour combinations was 
investigated for subjects having an intemet use duration of more than 2 hours per day. 
The individual and mean values of the dependent variables used were obtained as has 
been presented in Appendix-F, -G and -H. The summary of the results obtained for 
each dependent variable has been presented below. 
45 
A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-F) the mean change in SEBR 
values were calculated, as has been presented in Table 4.1.11. The mean change in 
SEBR values was observed to be maximum for text-background colour combination-1 
(black text-white background) at equivalent noise level-1 (60 dBA) and illumination 
level-1 (150 Ix), while the minimum value was obtained for colour combination-3 
(green text-white background) at noise level-4 (90 dBA) and illumination level-3 (400 
Ix). 
Table 4.1.11 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combinations for subjects of age level-1 (21-30 years) having an internet use 
duration of more than 2 hours per day (Experiment-2). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.2 
2.8 
2.9 
2.5 
2 
1.2 
1.2 
1.2 
3 
1.5 
1.5 
1.2 
1.1 1.4 
4 
1.6 
1.3 
1.3 
1.5 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
1.7 
1.6 
2.7 
2.5 
2 
1.2 
1.4 
1.4 
1.2 
3 
1.5 
1.0 
1.4 
1.2 
4 
1.5 
1.6 
1.6 
1.9 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.3 
2.9 
2.3 
2.9 
2 
1.7 
0.9 
2.1 
1.1 
3 
1.1 
0.9 
1.8 
1.6 
4 
1.4 
1.4 
1.8 
1.9 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.5 
2.0 
2 1 
2.5 
2 
1.5 
1.2 
1.2 
2.4 
3 
1.2 
1.4 
0.7 
1.2 
4 
1.4 
1.5 
1.9 
1.5 
The normality of the data was tested by drawing the histogram and the normal 
score plots. The data were found to be normally distributed. The results of the 
ANOVA presented in the Table 4.1.12 showed that the main factors illumination 
level, equivalent noise level, text-background colour combination and subject had no 
statistically significant effect on SEBR (p=0.376, 0.492, 0.103 and 0.389 
respectively). The two-way interaction between text-background colour combination 
with subject was found to be statistically significant on blink rate (p<0.001). However 
all other two-way interactions namely level of illumination with equivalent level of 
noise, level of illumination with text-background colour combination, equivalent 
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noise level with text-background colour combination, level of illumination with 
subject, equivalent noise with subject were not found to be statistically significant. 
Table 4.1.12 ANOVA results when subjects of age level-1 (21-30 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combinations, levels of equivalent noise and 
illumination - SEBR measure (Experiment -2). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A x C X subject 
B X C x subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
square 
1.693 
0.910 
46.485 
23.015 
1.152 
0.132 
1.843 
1.573 
1.104 
20.452 
1.305 
0.919 
1.030 
1.488 
1.062 
F-value 
1.077 
0.824 
2.273 
1.109 
1.254 
0.128 
1.238 
1.774 
0.821 
14.041 
1.229 
0.865 
0.970 
1.401 
p-value 
0.376 
0.492 
0.103 
0.389 
0.275 
0.999 
0.284 
0.069 
0.703 
<0.001 
0.208 
0.776 
0.554 
0.026 
The three-way interaction of equivalent noise level and colour combination 
with subject was observed to be statistically significant (p=0.026), while the other 
three-way interactions viz. levels of illumination and equivalent noise with text-
background colour combination, level of illumination and equivalent noise with 
subject, level of illumination and text-background colour combination with subject 
were all found to be statistically non significant. 
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B. Task performance - Reading time measure 
From the individual values obtained (Appendix-G) the mean values of the 
reading time were calculated, as has been presented in Table 4.1.13. It can be 
observed that at equivalent noise level-1 (60 dBA) and illumination level-1 (150 Ix) 
less time was required to perform the task when colour combination-4 (black text-
grey background) was used, while for noise level-2 (70 dBA) and illumination level-4 
(525 Ix) the time needed to carry out the task was more for colour combination-1 
(black text-white background). 
Table 4.1.13 Mean values of the reading time for varying levels of equivalent 
noise, illumination and text-background and colour combinations for subjects of 
age level-1 (21-30 years) having an internet use duration of more than 2 hour per 
day (Experiment -2). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
42.7 
39.1 
38.3 
42.9 
2 
38.3 
39.2 
40.5 
36.7 
3 
41.6 
40.1 
42.5 
43.7 
4 
35.2 
42.5 
44.9 
41.7 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
45.5 
44.3 
41.2 
49.1 
2 
44.1 
43.4 
40.9 
40.9 
3 
42.3 
44.3 
44.0 
41.5 
4 
40.0 
44.5 
41.9 
40.0 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
44.9 
42.6 
45.3 
45.1 
2 
42.1 
45.7 
47.2 
42.8 
3 
39.9 
41.4 
43.0 
48.8 
4 
35.4 
37.3 
42.5 
44.9 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
39.2 
39.5 
47.7 
48.1 
2 
45.5 
42.8 
44.9 
397 
3 
43.6 
45.0 
42.1 
42.0 
4 
40.6 
43.8 
39.8 
42.0 
The data were tested for normality and found to follow a normal distribution 
pattern. The results of the ANOVA presented in Table 4.1.14 showed that the 
equivalent noise level (p=0.009), text-background colour combination (p=0.004) and 
subject (p<0.001) were having a statistically significant effect on reading time, 
however level of illumination was observed to be statistically non significant 
(p=0.119). The two-way interactions of illumination level with text-background 
colour combination (p=0.001) and equivalent noise level with text-background colour 
combination (p=0.002) were also found to have a statistically significant effect on 
reading time. The other two-way interactions viz. illumination level with equivalent 
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noise level (p=0.102), illumination level with subject (p=0.310), equivalent noise 
level with subject (p=0.062) and text-background colour combination with subject 
(p=0.403) were all observed to be statistically non significant. The three-way 
interaction of illumination level, equivalent level of noise and text-background colour 
combination was also found to be statistically significant (p<0.001), however, none of 
the other three way interactions were observed to be significant statistically. 
Table 4.1.14 ANOVA results when subjects of age Ievel-1 (21-30 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combinations, levels of equivalent noise and 
illumination - reading time measure (Experiment -2). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A x C x subject 
B x C x subject 
A X B x C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
square 
106.195 
226.843 
170.326 
4819.65 
59.881 
122.810 
68.424 
49.792 
48.277 
30.956 
66.917 
35.182 
36.399 
20.846 
28.899 
F-value 
2.133 
4.699 
5.502 
73.585 
1.702 
3.374 
3.282 
1.167 
1.780 
1.092 
2.316 
1.217 
1.260 
0.721 
p-value 
0.119 
0.009 
0.004 
<0.001 
0.102 
0.001 
0.002 
0.310 
0.062 
0.403 
<0.001 
0.129 
0.093 
0.957 
Since the two-way interaction between level of illumination and text-
background colour combination and equivalent noise level and text-background 
colour combination were found significant, further analysis was carried out to know 
the effect of these variables on different factors. This was done using one-way 
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ANOVAs. The results of the analysis (Table 4.1.15) showed that the illumination 
level was not statistically significant for all text-background colour combinations, 
while text-background colour combination had a significant effect on reading time for 
illumination level-1 (150 Ix). The other levels were observed to be non significant. 
The result presented in Table 4.1.16 revealed that the text-background colour 
combination was not significant for any level of noise. However the equivalent noise 
level had a significant effect on reading time for text-background colour combination-
2 (blue text-white background). 
Table 4.1.15 Summarj' of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of illumination and text-
background colour combination - reading time measure (Experiment-2). 
Source of variation 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
167.312 
96.779 
86.638 
90.890 
30.407 
116.374 
190.265 
112.698 
229.898 
75.977 
17.931 
119.644 
8.999 
113.690 
281.925 
107.428 
F-value 
1.728 
0.953 
0.261 
1.688 
3.025 
0.149 
0.079 
2.624 
p-value 
0.163 
0.416 
0.853 
0.172 
0.0313 
0.929 
0.971 
0.052 
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Table 4.1.16 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and text-
background colour combination - reading time measure (Experiment-2). 
Source of variation Degrees of 
freedom 
Mean 
square 
F p-value 
Colour combination (C) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
78.377 
101.932 
86.726 
87.94 
177.065 
93.044 
33.43 
134.642 
0.769 
0.986 
1.903 
0.248 
0.513 
0.401 
0.131 
0.862 
Equivalent noise level (B) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
145.568 
97.198 
250.457 
87.739 
14.479 
116.68 
21.611 
115.942 
1.498 
2.855 
0.124 
0.186 
0.217 
0.039 
0.946 
0.906 
The profile plots for level of illumination and equivalent noise level (Figure 
4.1.5) showed that the reading time required to perform the task was minimum for all 
levels of illumination at equivalent noise level-1 (60 dBA). Reading time values for 
equivalent noise level-2 (70 dBA) and -4 (90 dBA) were same at illumination level-4 
(525 Ix). The reading time values for equivalent noise level-1 (60 dBA) and -2 (70 
dBA) were quite close to the reading time value at illumination level-3 (400 Ix). 
Similarly there was not much difference in reading time values for equivalent noise 
levels-3 (80 dBA) and -4 (90 dBA) at illumination level-3 (400 Ix). A large difference 
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Figure 4.1.5 Profile plots between reading time and illumination level for 
different levels of equivalent noise (Experiment -2). 
in reading time was reflected for equivalent noise levels-1 (60 dBA) and -3 (80 dBA) 
at illumination level-4 (525 Ix). The time required to perform the task was minimum 
(39.5 seconds) at noise level-1 (60 dBA) and illumination level-1 (150 Ix), while the 
maximum time (45.5 seconds) was required to perform the task at noise level-3 (80 
dBA) and illumination level-4 (525 be). 
The profile plots between illumination levels and text-background colour 
combination (Figure 4.1.6) showed that reading tune values of text-background colour 
combinations-1 (black text-white background), -2 (blue text-white background) and -3 
(green text-white background) were very close to each other at illumination level-1 
(150 Ix), while they were almost same at illumination level-3 (400 be). Also reading 
time values of text-background colour combinations-2 (blue text- white background) 
and -3 (green text-white background) were same at illumination level-2 (275 k) . 
There was a noticeable difference in reading time values for all text-background 
colour combinations at illumination level-4 (525 be). The lowest reading time value 
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obtained was 37 seconds for text-background colour combination-4 (black text-grey 
background) at illumination level-1 (150 be) while the maximum time (46 seconds) 
required to perform the task was for the text-background colour combination-1 (black 
text-white background) at illumination level-4 (525 Ix). 
Black text - whit-i 
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ackgiound 
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Figure 4.1.6 Profile plots between reading time and illumination level for 
different text-background colour combinations (Experiment -2). 
The graph (Figure 4.1.7) drawn between equivalent noise level and reading 
time for different text-background colour combination showed that at noise level-1 
(60 dBA) and text background colour combination-2 (blue text-white background), 
minimum time was required to perform the task, while at noise level-2 (70 dBA) 
subjects needed more time to complete the task at colour combination-1 (black text-
white background). The reading time values of text-background colour combinations-
1 (black text-white background), -2 (blue text-white background) and -3 (green text-
white background) were nearly same at equivalent noise level-4 (90 dBA). Also the 
reading time values of text-background colour combination-! (black text-white 
background) and -2 (blue text-white background) were same for reading at equivalent 
noise level-3 (80 dBA). 
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Figure 4.1.7 Profile plots between reading time and equivalent noise level for 
different text-background colour combinations (Experiment -2). 
C. Task performance - Subjective response measure | ^ 
From the individual values obtained (Appendix -H) the mean values of 
reading time were calculated, as has been presented in Table 4.1.17. It was seen that 
mean subjective response values for text-background colour combination-1 (black 
text-white background) were lowest at equivalent noise level-4 (90 dBA) for 
illumination level-3 (400 Ix), while the value was maximum at noise level-1 (60 dBA) 
and text-background colour combination-2 (blue-text white background) for 
illumination level-4 (525 Ix). 
The data collected for the subjective response were tested for normality and 
found to follow normal distribution, thus the assumption of using the analysis of 
variance was satisfied. ANOVA was carried out taking subject as a random factor. 
The results of the ANOVA presented in the Table 4.1.18 showed that level of 
illumination and text-background colour combination had statistically non significant 
54 
an.a '>* ^'^^^ f^^'^ 
Table 4.1.17 Mean values of subjective response for varying levels of equivalent * 
noise, illumination level and text-background colour combination for subjects of Jl 
age level-1 (21-30 yrs) having an internet use duration of more than 2 hours pep 
day (Experiment -2). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
2.9 
3.3 
3.3 
2.9 
2 
3.3 
3.4 
3.4 
3.5 
3 
3.3 
3.2 
3.3 
3.2 
4 
3.1 
3.2 
3.4 
3.1 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
3.0 
2.9 
3.3 
3.0 
2 
3.2 
3.2 
3.4 
3.2 
3 
3.0 
3.1 
3.2 
3.2 
4 
3.2 
3.3 
3.4 
3.0 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.8 
3.1 
2.9 
3.0 
2 
3.1 
3.1 
2.9 
3.3 
3 
3.1 
2.8 
3.0 
2.8 
4 
2.7 
3.1 
2.9 
3.2 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.7 
3.0 
2.4 
2.8 
2 
3.0 
3.0 
3.0 
2.6 
3 
3.0 
2.8 
3.0 
Z6 
4 
2.9 
3.0 
2.8 
2.7 
effect on subjective response (p=0.594 and 0.10 respectively) while equivalent noise 
level and subject were found to have a statistically significant (p<0.001) effect. The 
two-way interactions of illumination level with equivalent noise level (p=0.028), 
illunaination level with subject (p=0.023) eind text-background colour combination 
with subject (p=0.005) were all found to be statistically significant. However, the 
other two-way interactions namely level of illumination and text-background colour 
combination, equivalent noise and text-background colour combination, equivalent 
noise level and subject were not observed to have a statistically significant effect. 
As far as the three-way interactions were concerned, they all were found to be 
statistically non significant. Since the two-way interaction between level of 
illumination and equivalent noise level was found significant (p=0.028), further 
analysis was carried out the results of which have been presented in Table 4.1.19. The 
results showed that equivalent noise level had a significant effect on all levels of 
illumination except at level-1 (150 Ix) where it was found to be non significant. 
However the level of illumination was not observed to be significant on any level of 
equivalent noise. 
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Table 4.1.18 ANOVA results when subjects of age level-1 (21-30 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combinations, levels of equivalent noise and 
illumination - subjective response measure (Experiment -2). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A x subject 
B x subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.208 
5.368 
0.789 
5.251 
0.412 
0.194 
0.075 
0.324 
0.229 
0.343 
0.214 
0.185 
0.135 
0.142 
0.166 
F-value 
0.644 
23.475 
2.302 
8.758 
2.231 
1.437 
0.532 
2.105 
1.424 
3.086 
1.292 
1.113 
0.814 
0.855 
p-value 
0.594 
<0.001 
0.100 
<0.001 
0.028 
0.186 
0.847 
0.023 
0.166 
0.005 
0.159 
0.266 
0.860 
0.794 
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Table 4.1.19 Summary of the analysis of simple main effects when subjects of 
age level-1 (21-30 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and 
illumination level - subjective response measure (Experiment-2). 
Source of variation 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -A 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
0.610 
0.245 
0.718 
0.239 
3.026 
0.247 
2.249 
0.293 
0.211 
0.297 
0.362 
0.195 
0.233 
0.241 
0.638 
0.290 
F-value 
2.492 
3.009 
12.249 
7.673 
0.710 
1.855 
0.966 
2.199 
p-value 
0.062 
0.032 
<0.001 
<0.001 
0.548 
0.139 
0.410 
0.090 
The profile drawn between subjective response values and level of 
illumination for different levels of equivalent noise (Figure 4.1.8) showed that 
subjective response values were higher for all levels of illumination at equivalent 
noise level-1 (60 dBA) when compared with other levels of noise. The subjective 
response values obtained were found to be lower at every level of illumination for 
noise level-4 (90 dBA). 
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Figure 4.1.8 Profile plots between subjective response and illumination level for 
different levels of equivalent noise (Experiment -2). 
4.1.3 Summary 
It was observed that ejBFects of illumination, noise and colour combination 
were not significant on SEBR for both groups of users i.e. subject using internet for 
less than 2 hours per day and more than 2 hours per day in the kind of task undertaken 
in the present study. The subject as random factor was found to be significant for 
category-1 users. The two-way interaction of illumination level with colour 
combination and illumination level with subject were significant for category-1 users 
while the interaction of colour combination with subject was significant for both 
categories of users. The three-way interaction illumination level x equivalent noise 
level X colour combination for category-1 users and equivalent noise level x colour 
combination x subject for category-2 users were found to be statistically significant. 
Level of noise, text-background colour combination and subject were found to be 
significant for both group of subjects when reading time was used as a measure of 
performance while illumination level was found to be statistically non significant for 
both categories. All two-way interactions except equivalent noise with subject and 
colour combination with subject were significant on readmg time for category-1 while 
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for category-2, the interactions of illumination level with colour combination and 
noise level with colour combination were found to be statistically significant. The 
three-way interaction of illumination level and noise level with text-background 
colour combination was significant for both categories. On the basis of subjective 
response the equivalent noise level was having a statistically significant effect on both 
categories of internet users. Subject was also significant when the duration of internet 
use was more than 2 hours per day. However, illumination level and colour 
combination were non significant for the subjects of both categories on the basis of 
subjective response. The two-way interaction, colour combination with subject was 
found to be significant for both categories and illumination with subject was 
significant for category-2 only. The three-way interactions illumination level x noise 
level X colour combination, illumination level x noise level x subject and noise level x 
colour combination x subject were all observed to be statistically significant for 
category-1. 
4.2 Effect of age IeveI-2 (31-40 years) on reading task performance 
Two experiments were conducted to study the effect of age level-2 (31 -40 
years) on web users, the details of which have been presented below. 
4.2.1 Study-2 (Experiment-3) 
In this experiment the effect on reading task performance under varying levels 
of equivalent noise, illumination level and text-background colour combinations was 
investigated for subjects having an internet use duration of less than 2 hours/day. The 
individual and mean values of the dependent variables were obtained as presented in 
Appendix-I, -J and-K. The summary of the results obtained has been presented below. 
A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-I) the mean change in SEBR 
values were calculated, as has been presented in Table 4.2.1. The mean change in 
SEBR values it can be observed that lowest values of the change in SEBR were 
obtained at noise level-2 and -4 (70 and 90 dBA respectively) for illumination level-1 
(150 Ix) on colour combination-2 (blue text-white background) and -3 (green text-
white background) while the maximum change in SEBR value was obtained at noise 
level-2 (70 dBA) and colour combination-1 (black text-white background) for 
illumination level-4 (525 Ix). 
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Table 4.2.1 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combinations for subjects of age level-2 (31-40 years) having an internet use 
duration of less than 2 hours per day (Experiment -3). 
Illumination 
level 
Level-! 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
2.2 
2.5 
2.3 
2.3 
2 
2.6 
3.0 
2.4 
2.2 
3 
2.7 
2.5 
2.7 
2.1 
4 
2.4 
2.2 
2.0 
2.6 
Equivalent noise 
Ievel-2 (70 dBA) 
Colour combination 
1 
2.2 
3.1 
2.2 
3.5 
2 
1.8 
2.2 
2.9 
2.5 
3 
2.5 
2.3 
2.6 
2.8 
4 
2.8 
2.4 
2.2 
2.4 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.3 
2.6 
2.8 
2.5 
2 
2.3 
2.6 
2.8 
2.7 
3 
2.9 
2.4 
2.6 
2.7 
4 
2.5 
2.6 
2.1 
2.5 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
I 
2.8 
2.6 
2.0 
2.6 
2 
2.6 
2.7 
2.5 
2.2 
3 
1.8 
2.2 
2.3 
2.4 
4 
2.6 
2.7 
2.6 
2.3 
The data were tested for normality and were found to be normally distributed. 
It thus satisfied the assumption of using ANOVA. ANOVA was carried out taking 
subject as a random factor. The results of the ANOVA presented in Table 4.2.2 
showed that the main effects of illumination level, equivalent noise level and text-
background colour combination had no statistically significant effect when change in 
SEBR was used as a measure of task performance. However, subject was found to 
have a significant effect (p<0.001). The only two-way interaction of level of 
illumination with subject was found to be statistically significant on SEBR (p=0.013). 
Other two-way interactions namely level of illumination and equivalent noise level, 
level of illumination and text-background colour combination, equivalent noise level 
and text-background colour combination, equivalent noise and subject, text-
background colour combination and subject were all found to be statistically non 
significant on SEBR. The three-way interaction of illumination level and equivalent 
noise level with subject was observed to be significant statistically (p^O.OOl). 
However levels of illumination and equivalent noise with text-background colour 
combination (p=0.073), level of illumination and text-background colour combination 
with subject (p=0.477) and equivalent noise level and text-background colour 
combination with subject (p=0.271) were all shown to be statistically non significant. 
60 
Table 4.2.2 ANOVA results when subjects of age level-2 (31-40 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - SEBR measure (Experiment -3). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
AxB 
AxC 
BxC 
A x subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.447 
0.743 
0.293 
21.047 
0.685 
1.179 
1.020 
2.384 
1.230 
0.892 
0.974 
1.177 
0.671 
0.741 
0.668 
F-value 
0.188 
0.604 
0.329 
8.145 
0.582 
1.757 
1.375 
2.020 
0.984 
1.197 
1.459 
1.762 
1.005 
1.110 
p-value 
0.904 
0.618 
0.804 
<0.001 
0.808 
0.089 
0.213 
0.013 
0.503 
0.299 
0.073 
0.001 
0.477 
0.271 
B. Task performance - Reading time measure 
From the individual values obtained (Appendix-J) the mean values of the 
reading time were calculated, as has been presented in Table 4.2.3. From the table it 
can be seen that at illumination level-1 (150 Ix) and noise level-4 (90 dBA) maximum 
time was needed to perform the task at colour combination-1 (black text-white 
background). The same reading time was needed when the task was done at 
illumination level-1 (150 Ix) and noise level-3 (80 dBA) for colour combination-3 
(green text-white background). However the value of reading time was observed to be 
minimum at illumination level-4 (525 Ix) and noise level-2 (70 dBA) for text-
background colour combination-2 (blue text-white background). 
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Table 4.2.3 Mean values of reading time for varying levels of equivalent noise, 
illumination and text-background colour combinations for subjects of age level-2 
(31-40 years) having an internet use duration of less than 2 hours per day 
(Experiment -3). 
Illumination 
level 
LcveI-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
leveUl (60 dBA) 
Colour combination 
I 
51.6 
52.9 
46.7 
49.0 
2 
52.3 
51.3 
41.7 
46.0 
3 
44.7 
47.1 
49.4 
42.4 
4 
48.7 
49.6 
45.0 
45.1 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
49.8 
53.1 
48.6 
49.3 
2 
47.7 
44.1 
45.2 
37.3 
3 
51.0 
45.9 
52.5 
40.7 
4 
54.9 
53.3 
45.4 
49.9 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
50.4 
50.5 
50.5 
49.7 
2 
54.3 
46.6 
51.3 
46.7 
3 
56.3 
48.6 
48.4 
46.0 
4 
51.9 
39.6 
47.3 
45.6 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
56.3 
47.1 
42.9 
46.9 
2 
53.9 
46.0 
41.0 
42.3 
3 
55.2 
45.4 
44.8 
45.7 
4 
54.3 
44.4 
46.2 
45.8 
The data were found normally distributed when checked by drawing histogram 
and normal score plots, thus satisfying the assumption of using the analysis of 
variance. ANOVA was carried out taking subjects as a random factor. The results of 
the ANOVA presented in Table 4.2.4, showed that level of illumination (p<0.001), 
text-background colour combination (p<0.001) and subjects (p<0.001) were having a 
statistically significant effect on reading time. However equivalent noise level was 
found to be statistically non significant (p=0.214) on reading time. Also the two-way 
interactions of illumination level with equivalent noise level (p<0.001), illimiination 
level with text-background colour combination (p<0.001), equivalent noise level with 
text-background colour combination (p<0.001), illumination level with subject 
(p=0.002), were all found to be statistically significant. However, two-way interaction 
of equivalent noise level with subject, and text-background colour combination with 
subject (p=0.763 and 0.939 respectively) were found to be non significant on reading 
time. The three-way interactions viz. illumination level and equivalent noise level 
with text-background colour combination (p<0.001), illumination level and equivalent 
noise level with subject (p<0.001), and equivalent noise level and text-background 
colour combination with subject (p=0.032) were also found to be statistically 
significant, while illumination level and text-backgrovmd colour combination with 
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subject (p=0.686) was observed to be statistically non significant on reading time. 
Since the two-way interaction of level of illumination with text-background colour 
combination, level of illumination v^th equivalent noise level and equivalent noise 
with text-background colour combination were found to be significant, further 
Table 4.2.4 ANOVA results when subjects of age level-2 (31-40 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - reading time measure (Experiment -3). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
AxB 
AxC 
BxC 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
3 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
1308.56 
76.186 
240.685 
240.685 
217.355 
105.649 
171.734 
126.956 
47.837 
10.613 
66.265 
55.757 
13.154 
19.976 
14.456 
F-value 
10.31 
1.59 
22.67 
22.67 
3.898 
8.032 
8.597 
2.331 
0.781 
0.568 
4.584 
3.857 
0.910 
1.382 
p-value 
<0.001 
0.214 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.002 
0.763 
0.939 
<0.001 
<0.001 
0.686 
0.032 
analysis was carried out to find the effect of these variables on different levels of text-
background colour combination, illumination level and equivalent noise level. This 
was done using one-way ANOVAs. The results of the analysis carried out for 
interaction between level of illumination and text-background colour combinations 
(Table 4.2.5) showed that the level of illumination had a significant effect on every 
level of text-background colour combination except at colour combination-1 (black 
text-white background) while the text-background colour combination was significant 
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only at the illumination level-4 (525 Ix). For all other illumination levels it was found 
to be statistically non significant. 
Table 4.2.5 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of illumination and text-
background colour combination - reading time measure (£xperiment-3). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
188.881 
118.S97 
606.174 
143.327 
465.006 
107.380 
365.54 
113.238 
1.595 
4.229 
4.330 
3.227 
0.193 
0.007 
0.006 
0.024 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
3.089 
194.586 
166.323 
98.949 
113.361 
123.778 
274.862 
65.029 
0.016 
1.681 
0.916 
4.227 
0.997 
0.173 
0.435 
0.007 
The results of interaction between text-background colour combination and 
equivalent noise level (Table 4.2.6) showed that level of equivalent noise was not 
significant for any level of text-background colour combination. The text-background 
colour combination was observed to be significant at equivalent noise level-2 (70 
dBA). 
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Table 4.2.6 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of equivalent noise and text-
background colour combination - reading time measure (Experiment-3). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Equivalent noise level (B) at 
Colour combination-! 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
35.347 
121.350 
282.172 
149.558 
103.926 
114.323 
169.942 
116.998 
0.291 
1.887 
0.909 
1.453 
0.832 
0.134 
0.438 
0.230 
Colour combination (C) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
12.243 
123.975 
439.149 
148.407 
147.382 
47.087 
95.345 
0.978 
3.240 
1.007 
0.494 
0.405 
0.024 
0.391 
0.687 
The interaction between equivalent noise level and illumination level (Table 
4.2.7) showed that level of equivalent noise was not significant for any level of 
illumination while the level of illumination was found to be significant at equivalent 
noise level-3 and -4 (80 and 90 dBA respectively) on reading time. 
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Table 4.2.7 Summary of the analysis of simple main effects when subjects of 
age IeveI-2 (31-40 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of equivalent noise and illumination 
level - reading time measure (Experiment-3). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
156 
230.051 
121.883 
304.208 
138.122 
390.628 
142.724 
1035.745 
76.332 
1.887 
2.202 
2.737 
13.569 
0.134 
0.090 
0.045 
<0.001 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
246.069 
189.913 
186.220 
98.566 
245.634 
12.235 
50.328 
69.347 
1.296 
1.889 
2.026 
0.726 
0.278 
0.134 
0.112 
0.538 
The profile plots of interaction effect between reading time and level of 
illumination for different levels of equivalent noise presented in Figure 4.2.1 showed 
that the reading time required was maximum (55 seconds) at illumination level-1 (150 
Ix) for equivalent noise level-4 (90 dBA) which decreased sharply with the increase in 
illuminationlevelandwasminimum(about43seconds)atthe illumination level-3 (400 Ix). 
Furtheraslightincreasewasobserved in reading timeatilluminationlevel-4(525 Ix). Not 
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much difference in reading time values for equivalent noise levels-1, -2 and -4 (60, 70 
and 90 dBA respectively) was seen at illumination level-4 (525 Ix). The reading time 
values were observed to be higher for all levels of equivalent noise at illumination 
level-l(1501x). 
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Figure 4.2.1 Profile plots between reading time and illumination level for 
different levels of equivalent noise (Experiment-3). 
The profile plots between reading time and illumination level for different 
text-background colour combinations (Figure 4.2.2) showed that the reading time 
required to perform the task was maximum (52 seconds) at illumination level-1 (150 
Ix) for all text-background colour combinations. At illumination level-2 (275 Ix) the 
reading time for text-background colour combination-! (black text- white 
background) was higher when compared with other text-background colour 
combinations. The minimum reading time (about 43 seconds) was observed for text-
background colour combinations-2 and -3 (blue text-white background and green text-
white background respectively) at illumination level-4 (525 be). The reading time 
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required for carrying out the task decreased with the increase in the level of 
illumination for text-background colour combination-2 and -3 (blue text-white 
background and green text-white background) though an increase was observed for 
text-background colour combination-3 (green text-white background) at illumination 
level-3 (400 Ix). 
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Figure 4.2.2 Profile plots between reading time and illumination level for 
different text- background colour combinations (Experiment-3). 
The interaction plots between reading time and equivalent noise level for 
different text-background colour combinations presented in Figure 4.2.3 showed that 
the reading time values for text-background colour combination-1 (black text-white 
background) were higher from all other combinations of text and background colour 
except at equivalent noise level-2 (70 dBA) where it was less than the value obtained 
at colour combination-4 (black text-grey background). The reading time values were 
nearly same for text-backgroimd colour combinations-1 (black text-white 
background), -2 (blue text-white background) and -3 (green text-white background) at 
equivalent noise level-3 (80 dBA) and for text-background colour combmations -1,-3 
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and -4 (black text-white background, green text white background and black text-grey 
background respectively) at equivalent noise level-4 (90 dBA). The minimum reading 
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Figure 4.2.3 Profile plots between reading time and equivalent noise level for 
different text-background colour combinations. (Experiment -3). 
time (about 42 seconds) was observed for text-background colour combination-2 
(blue text-white background) at equivalent noise level-2 (70 dBA) while the 
maximum reading time value (about 53 seconds) was obtained for text-background 
colour combination-4 (black text-grey background) at equivalent noise level-2 (70 
dBA). 
C. Task performance - Subjective response measure 
The mean values were calculated from the individual values obtamed 
(Appendix-K) as has been presented in Table 4.2.8. It showed a higher mean 
subjective response values for illumination level-3 (400 Ix) at equivalent noise level-1 
(60 dBA) for colour combination-2 and -4 (blue text-white background and black 
text-grey background). The mean subjective response value was observed to be lower 
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at illumination levels-1 (150 Ix) and noise level-4 (90 dBA) at colour combination-4 
(black text-grey background) and also on illumination level-4 (525 Ix), noise level-4 
(90 dBA) and text-background colour combination-2 (blue text-white background). 
Table 4.2.8 Mean values of subjective response for varying levels of equivalent 
noise, illumination level and text-background colour combinations for subjects of 
age level-2 (31-40 years) having an internet use duration of less than 2 hours per 
day (Experiment -3). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
LeveI-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.5 
3.6 
3.5 
3.6 
2 
3.4 
3.6 
3.7 
3.5 
3 
3.5 
3.6 
3.5 
4 
3.6 
3.6 
3.7 
3.6 |3.6 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
3.4 
3.4 
3.5 
3.4 
2 
3.6 
3.5 
3.5 
3.4 
3 
3.5 
3.4 
3.5 
3.3 
4 
3.4 
3.4 
3.3 
3.1 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
3.2 
3.0 
3.1 
3.2 
2 
3.2 
3.2 
3.1 
3.1 
3 
3.3 
3.4 
3.1 
3.0 
4 
2.9 
3.2 
2.9 
3.0 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
3.0 
3.1 
3.0 
3.1 
2 
3.1 
3.2 
3.1 
2.8 
3 
3.0 
3.0 
3.0 
2.9 
4 
2.8 
3.0 
3.0 
2.9 
The data collected were initially tested for normality and found normally 
distributed. ANOVA was carried out taking subject as a random factor. The results of 
the ANOVA presented in Table 4.2.9 showed that equivalent noise level and text-
background colour combination were having a statistically significant effect on 
subjective response (p<0.001 and 0.043 respectively) while illumination level and 
subject were found to be statistically non significant. The two-way interaction 
between level of illumination and text-background colour combination (p=0.019) was 
also found to be statistically significant. However none of the other two-way 
interactions were observed to have statistically significant effect. The three-way 
interaction of equivalent noise level and text-background colour combination with 
subjects was found to be statistically significant (p=0.001), while the other three-way 
interactions namely level of illumination and equivalent noise with text-background 
colour combination, level of illumination and equivalent noise level with subject, 
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Table 4.2.9 ANOVA results when subjects of age level -2 (31-40 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination levels of equivalent noise and 
illumination - subjective response measure (Experiment -3). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degree of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.268 
10.628 
0.363 
0.840 
0.125 
0.124 
0.162 
0.129 
0.129 
0.117 
0.076 
0.077 
0.052 
0.108 
0.062 
F-value 
2.449 
82.156 
3.105 
1.168 
1.623 
2.377 
1.499 
1.047 
1.047 
1.184 
1.240 
1.254 
0.851 
1.754 
p-value 
0.085 
<0.001 
0.043 
0.352 
0.122 
0.019 
0.162 
0.426 
0.426 
0.296 
0.198 
0.097 
0.801 
0.001 
level of illumination and text-background colour combination with subject were all 
observed to be statistically non significant. Since the two-way interaction between 
level of illumination and text-background colour combination was found significant, 
fiirther analysis was carried out as has been presented in Table 4.2.10. The results of 
the analysis showed that level of illumination at every level of colour combination 
and colour combination for all levels of illumination were statistically non significant. 
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Table 4.2.10 Summary of the analysis of simple main effects when subjects of 
age IeveI-2 (31-40 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of illumination and text-
background colour combination - subjective response measure (Experiment-3). 
Source of variation 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Degrees of 
freedom 
3 
1576 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
0.033 
0.144 
0.301 
0.143 
0.192 
0.137 
0.115 
0.170 
0.227 
0.147 
0.104 
0.137 
0.176 
0.155 
0.229 
0.155 
F-value 
0.227 
2.097 
1.404 
0.678 
1.538 
0.762 
1.138 
1.476 
p-value 
0.878 
0.103 
0.244 
0.567 
0.207 
0.517 
0.336 
0.223 
4.2.2 Study-2 (Experiment-4) 
In this experiment the effect on reading task performance under varying levels 
of equivalent noise, illumination level and text-background colour combination was 
investigated for subjects having an internet use duration of more than 2 hours per day. 
The individual and mean values of the dependent variables used were obtained as has 
been presented in Appendix-L, -M and -N. The summary of the results obtained has 
been presented below for each dependent variable. 
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A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-L), mean values of the change 
in SEBR were calculated, as has been presented in Table 4.2.11. From the mean 
values obtained, it can be seen that the change in SEBR values was minimum at 
illumination level-1 (150 Ix) and noise level-2 (70 dBA) for colour combination-1 
(black text-white background), while it was found maximum at illumination level-4 
(525 Ix) and noise level-2 (70 dBA) for colour combination-1 (black text-white 
background). 
Table 4.2.11 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combination for subjects of age level-2 (31-40 years) having an internet use 
duration of more than 2 hours per day (Experiment-4). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.6 
2.7 
2.9 
2.9 
2 
2.1 
2.6 
3.5 
2.8 
3 
2.9 
3.1 
3.0 
2.9 
4 
2.4 
3.6 
3.5 
2.7 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
1.8 
2.7 
2.7 
4.2 
2 
2.5 
3.0 
3.2 
2.2 
3 
3.0 
2.5 
3.4 
2.8 
4 
2.8 
2.8 
3.3 
2.9 
Equivalent noise 
leveI-3 (80 dBA) 
Colour combination 
1 
3.6 
3.2 
2.5 
2.6 
2 
3.1 
2.6 
3.2 
3.2 
3 
3.9 
3.7 
3.7 
3.0 
4 
2.3 
3.0 
3.3 
2.7 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
3.1 
3.1 
2.7 
3.0 
2 
3.1 
2.7 
3.3 
2.8 
3 
3.3 
3.0 
3.1 
2.1 
4 
2.1 
3.9 
3.7 
2.2 
The results of the ANOVA, presented in Table 4.2.12, showed that the main 
effects of illumination level, equivalent noise level and text-background colour 
combination were having no statistically significant effect on SEBR. However, 
subject was found to have a significant effect on the change in SEBR (p<0.001) on 
reading task performance. The two-way interaction between illumination level and 
text-background colour combination (p<0.001), and illumination level and subject 
(p<0.001) were also found to be statistically significant. However the other two-way 
interactions namely illumination level with equivalent noise level (p=0.203), 
equivalent noise level with text-background colour combination (p=0.420), equivalent 
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Table 4.2.12 ANOVA results when subjects of age level-2 (31-40 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - SEBR measure (Experiment -4). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A x subject 
B x subject 
C x subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
square 
4.706 
1.310 
0.293 
29.267 
1.712 
4.644 
1.416 
4.712 
0.562 
0.872 
2.081 
1.225 
0.997 
1.368 
1.079 
F-value 
0.999 
1.503 
0.329 
8.050 
1.397 
4.659 
1.035 
4.124 
0.371 
0.678 
1.928 
1.135 
0.923 
1.267 
p-value 
0.408 
0.236 
0.804 
<0.001 
0.203 
<0.001 
0.420 
<0.001 
0.997 
0.855 
0.005 
0.231 
0.657 
0.087 
noise level with subject (p=0.997), and text-background colour combination with 
subject (p=0,855) were all found to be statistically non significant. The three-way 
interaction of illumination level and equivalent noise level with text-background 
colour combination was also found to be statistically significant (p=0.005). However 
the other three-way interactions viz. level of illumination and equivalent noise level 
with subject (p=0.231), illumination level and text-background colour combination 
with subject (p=0.657), and equivalent noise level and text-background colour 
combination with subject (p=0.087) were all found to be statistically non significant. 
Since the two-way interaction between illumination level and text-background colour 
combination was found to be significant, further analysis was carried out to know the 
effect of these two variables on various levels of illumination and text-background 
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colour combinations. This was done using one-way ANOVAs. The results of the 
analysis presented in Tables 4.2.13 showed that illumination level was having a 
statistically significant effect (p<0.001) for the text-background colour combination-4 
(black text-grey backgrovmd), while the level of illumination for other text-
background combinations was found to be statistically non significant. Also text-
background colour combination was having a statistically significant effect for 
illumination level-1 (150 Ix). The other combinations were found to have no 
statistically significant effect. 
Table 4.2.13 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of illumination and text-
background colour combination - SEBR measure (Experiment-4). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
1.590 
1.525 
3.323 
1.322 
3.075 
2.266 
10.650 
1.754 
1.042 
2.513 
1.357 
6.071 
0.372 
0.061 
0.258 
0.001 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
5.817 
0.891 
2.558 
1.476 
4.425 
2.840 
2.442 
1.661 
6.530 
1.733 
1.558 
1.470 
<0.001 
0.162 
0.202 
0.228 
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The profile drawn between change in SEBR and illumination level for 
different text-background colour combinations (Figure 4.2.4) showed that at 
illumination level-1 (150 Ix), minimum change in SEBR value was observed at colour 
combination-4 (black text-grey background). Not much variation in SEBR values was 
seen for text-background colour combination-2, -3 and -4 (blue text-white 
background, green text-white background and black text-grey background 
respectively) at illumination level-4 (525 Ix). The maximum change in SEBR value 
3 50- Black text - white 
ai;k()iuiin(l 
Blue text - white 
background 
Gieeil text - white 
aackgiound 
Blank text - grey 
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400 
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Figure 4.2.4 Profile plots between SEBR and illumination level for diflerent 
text-background colour combinations. (Experiment -4). 
was obtained at illumination level-3 (400 Ix) for text-background colour combination-
4 (black text-grey background). There was no difference in change in SEBR values 
for colour combination-2 and -3 (blue text-white background and green text-white 
background respectively) at illumination level-3 (400 be). 
B. Task performance - Reading time measure 
From the individual values obtained (Appendix-M) the mean values of the 
reading time were calculated, as has been presented in Table 4.2.14. From the Table 
4.2.14 it can be seen that mmimum reading time to perform the task was required at 
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•^  
//K % 
n-
equivalent noise level-1 (60 dBA) and illumination level-4 (525 Ix) for text-^  
background colour combination-3 (green text-white background). At noise jevel;:3<80^ 
dBA) and illumination level-1 (150 Ix), maximum time was needed to cangi^Bf^e 
task at colour combination-1 (black text-white background). 
Table 4.2.14 Mean values of reading time for varying levels of equivalent noise, 
illumination level and text-background colour combination for subjects of age 
level-2 (31-40 years) having an internet use duration of more than 2 hours per 
day (Experiment-4). 
1 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Jx) 
Level-4 
(525 Ix) 
Equivalent noise \ 
level-1 (60 dBA) 
Colour combination 
1 
55.6 
44.4 
53.5 
48.1 
2 
45.1 
53.4 
46.6 
54.8 
3 
48.6 
57.8 
48.4 
42.9 
4 
53.4 
46.1 
50.6 
45.6 
Equivalent noise I 
level-2 (70 dBA) 
Colour combination 
1 
56.1 
55.5 
49.2 
52.2 
2 
51.5 
49.2 
53.9 
50.4 
3 
54.5 
47.5 
49.2 
47.4 
4 
59.4 
47.1 
49.6 
47.9 
Equivalent noise I 
leveI-3 (80 dBA) 
Colour combination 
1 
62.2 
54.4 
48.4 
50.7 
2 
61.7 
52.1 
52.9 
49.8 
3 
56.5 
48.1 
54.7 
49.2 
4 
47.1 
46.6 
48.7 
45.3 
Equivalent noise I 
level-4 (90 dBA) 
Colour combination 
1 
54.5 
48.8 
44.1 
49.1 
2 
48.8 
50.2 
51.6 
46.3 
3 
53.0 
52.1 
52.0 
49.6 
4 
50.2 
54.5 
47.6 
43.8 
The results of ANOVA presented in the Table 4.2.15 showed that the main 
effect of level of illumination (p<0.001), equivalent noise level (p=0.002), and text -
background colour combination (p<0.001) were all statistically significant on task 
performance while subject was found to have a non-significant (p=0.077) effect. The 
two-way interacfions of illumination level with noise level (p=0.001), illumination 
level with text-background colour combination (p<0.001), equivalent noise level with 
text-background colour combination (p<0.001), and illumination level with subject 
(p<0.001), were all observed to be statistically significant. However the interaction of 
equivalent noise level with subject, and text-background colour combination with 
subject were shown to be statistically non significant. The three-way interaction of 
illumination level and equivalent noise level with text-background colour 
combination (p<0.001) was found to be statistically significant, while all other three-
way interactions namely illumination level and equivalent noise level with subject 
(p=0.120), illumination level and text-background colour combination with subject 
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Table 4.2.15 ANOVA results when subjects of age level-2 (31-40 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - reading time measure (Experiment -4). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A x subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
783.298 
179.546 
217.772 
195.588 
88.239 
114.292 
133.163 
95.755 
27.896 
17.263 
164.177 
23.869 
25.035 
17.606 
19.449 
F-value 
8.180 
6.436 
12.615 
2.084 
3.697 
4.565 
7.563 
3.251 
1.266 
0.744 
8.442 
1.227 
1.287 
0.905 
p-value 
<0.001 
0.002 
<0.001 
0.077 
0.001 
<0.001 
<0.001 
<0.001 
0.246 
0.789 
<0.001 
0.120 
0.074 
0.696 
(p=0.074) and equivalent noise level and text-background colour combination with 
subject (p= 0.696) were observed to be statistically non significant. The two-way 
interactions found significant, were further analysed using one-way ANOVAs. 
The results of the ANOVA for the interaction between text-background colour 
combination and illumination level (Table 4.2.16) showed that the level of 
illumination had a significant effect on reading time for all levels of text-background 
colour combination except at colour combination-2 (blue text-white background). 
Also colour combination was found to have a significant effect at illumination level-1 
and -4 (150 and 525 Ix respectively) while at levels of illumination -2 (275 Ix) and -3 
(400 Ix), the colour combination was found to be statistically non significant. The 
results of two-way interaction between noise level and colour combination (Table 
78 
4.2.17) showed that noise level was significant at all colour combinations except at 
colour combination-3 (green text-white background), where it was observed to be non 
significant. Moreover colour combination was significant only at equivalent noise 
level-3 (80 dBA). The simple main effect analysis between level of noise and 
illumination (Table 4.2.18) showed that the level of noise was significant at 
illumination level-1 (150 Ix) while at other levels of illumination, it had no 
Table 4.2.16 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of illumination and text-
background colour combination - reading time measure (Experiment-4). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
552.617 
31.862 
14.410 
40.079 
244.650 
36.121 
314.495 
37.082 
17.344 
0.360 
6.773 
8.481 
<0.001 
0.782 
<0.001 
<0.001 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
227.013 
56.892 
67.193 
26.927 
66.286 
28.641 
200.155 
32.685 
3.990 
2.495 
2.314 
6.124 
0.009 
0.062 
0.078 
0.001 
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statistically significant effect. Further the illumination level was having a significant 
effect on all levels of equivalent noise except at noise level-1 (60 dBA), where it was 
obtained as non-significant. 
Table 4.2.17 Summary of the analysis of simple main effects when subjects of 
age Ievel-2 (31-40 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and text-
background colour combinations - reading time measure (Experiment-4). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Equivalent noise level (B) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
208.730 
38.475 
183.724 
36.823 
76.219 
39.360 
110.363 
41.008 
5.425 
4.989 
1.936 
2.691 
0.001 
0.002 
0.126 
0.048 
Colour combination (C) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level-4 
Error 
. 3 
156 
3 
156 
3 
156 
3 
156 
16.007 
46.421 
87.004 
41.733 
448.641 
42.032 
65.610 
25.480 
0.345 
2.085 
10.674 
2.575 
0.793 
0.104 
<0.001 
0.056 
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Table 4.2.18 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and 
illumination level - reading time measure (Experiment-4). 
Source of variation 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level-4 
Error 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
65.442 
45.471 
302.395 
37.591 
500.973 
41.026 
179.205 
23.295 
348.680 
54.552 
17.191 
27.888 
39.253 
29.161 
39.139 
35.781 
F-value 
1.439 
8.044 
12.211 
7.693 
6.392 
0.616 
1.346 
1.094 
p-value 
0.234 
<0.001 
<0.001 
<0.001 
<0.001 
0.605 
0.262 
0.354 
The profiles drawn between reading time and level of illumination for 
different equivalent noise levels (Figure 4.2.5) showed that reading time values for all 
noise levels at illumination level-2, -3 and -4 (275, 400 and 525 Ix respectively) were 
very close to each other. The maximum and minimum reading time values (57 and 47 
seconds respectively) were seen at illumination level-1 (150 Ix) for noise level-3 (80 
dBA) and illumination level-4 (400 Ix) for noise level -4 (90 dBA) respectively. 
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Figure 4.2.5 Profile plots between reading time and illumination level for 
different levels of equivalent noise (Experiment -4). 
From the profile plots drawn between reading time and illumination level for 
different text-background colour combinations (Figure 4.2.6), revealed that more 
reading time was required for text-background colour combination-1 (black text-white 
background) at illumination level-1 (150 Ix) while at illumination level-4 (525 k) for 
colour combination-4 (black text-grey background) the reading time needed was 
minimum. For text-background colour combination -1 (black text-white background), 
-2 (blue text-white background) and -3 (green text-white background) readmg time 
values were observed to be same at illumination level-2 (275 Ix). The reading time 
values for text-background colour combination-1 and -4 (black text-white background 
and black text-grey background) were same at illumination level-3 (400 hi). The 
values were also same for text-background colour combination-2 (blue text-white 
background) and -3 (green text-white background) for the same level of illumination. 
Further at illumination level-4 (525 be) equal reading time values were obtained for 
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text background colour combinations-1 and-2 (black text-white background and blue 
text-white background respectively). 
Black text - white 
ackgiound 
Blue text - white 
aokginiind 
Gieeii text - white 
'linckgioLind 
Black text - grey 
" ackgiound 
Illumination level (Ix) 
Figure 4.2.6 Profile plots between reading time and illumination levels for 
different text background colour combinations (Experiment -4). 
Figure 4.2.7 showed the profile plots of the interaction efifect of equivalent 
noise level and text-background colour combination. The graph showed that the 
reading time values were very close to each other for all text-background colour 
combinations at equivalent noise level-1 (60 dBA). The reading time values for all 
text background colour combinations were also same at noise level-4 (90 dBA) except 
for colour combination-3 (green text-white background). The time required to 
perform the task was found to be maximum (54 seconds) for text-background colour 
combination-1 and -2 (black text-white background and blue text-white background) 
at equivalent noise level-3 (80 dBA), while the minimum reading tune value (47 
seconds) was obtained at noise level-3 (80 dBA) for text-background colour 
combmation-4 (black text-grey background). The values of reading time were 
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Figure 4.2.7 Profile plots between reading time and equivalent level of noise for 
different text background colour combinations (Experiment -4). 
observed to be same for text-background colour combination-2 and -4 (blue text-
white background and black text-grey background respectively) at noise level-2 (70 
dBA). 
C. Task performance - Subjective response measure 
From the individual values obtained (Appendix-N), mean values of subjective 
response were calculated, as has been presented in Table 4.2.19. From the Table it can 
be seen that mean subjective response value was maximum for illumination level-3 
(400 Ix) and equivalent noise level-1 (60 dBA) for colour combmation-4 (black text-
grey background), while at noise level-4 (90 dBA), minimum value was obtained for 
colour combination-1 (black-text white background) at illumination level-1 (150 Ix) 
and for colour combination-3 (green-text white background) at illumination leveI-4 
(525 Ix). 
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Table 4.2.19 Mean values of subjective response for varying levels of equivalent 
noise, illumination level and text-background colour combinations for subjects of 
age level-2 (31-40 years) having an internet use duration of more than 2 hours 
per day (Experiment -4). 
Illumination 
level 
LeveI-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.5 
3.5 
3.5 
3.4 
2 
3.5 
3.3 
3.5 
3.4 
3 
3.5 
3.3 
3.5 
3.4 
4 
3.3 
3.3 
3.7 
3.5 
Equivalent noise 
Ievel-2 (70 dBA) 
Colour combination 
1 
3.4 
3.4 
3.4 
3.3 
2 
3.2 
3.3 
3.6 
3.4 
3 
3.3 
3.4 
3.3 
3.1 
4 
3.2 
3.2 
3.4 
3.3 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
3.3 
3.3 
3.2 
3.1 
2 
3.1 
3.3 
3.1 
3.2 
3 
3.0 
3.3 
3.1 
3.2 
4 
3.2 
3.3 
3.2 
3.1 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.7 
2.9 
2.8 
3.0 
2 
2.8 
3.1 
3.0 
3.0 
3 
2.8 
2.8 
3.0 
2.7 
4 
2.9 
3.0 
2.9 
2.8 
The results of the ANOVA performed on the data (Table 4.2.20) showed that 
equivalent noise level (p<0.001) and subject (p<0.001) was having a statistically 
significant effect. The level of illumination (p=0.246) and text-background colour 
combination (p=0.121) had no statistically significant effect on subjective response. 
The two-way interaction of illumination level with equivalent noise level (p=0.026), 
illumination level with subject (p=0.015) and equivalent noise level with subject 
(p=0.038) were found to be statistically significant. The other two-way interactions 
were however had no statistically significant effect on subjective response. All the 
three-way interactions were also found to be statistically non significant. The 
significant two-way interaction between levels of noise and illumination necessitated 
the analysis of simple main effects, the results of which have been presented in Table 
4.2.21. The results showed that the level of equivalent noise had a significant effect 
on subjective response at all levels of illumination under taken in the present study 
while levels of the illumination had no statistically significant effect on equivalent 
noise taken in the present study. 
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Table 4.2.20 ANOVA results when subjects of age level-2 (31-40 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - subjective response measure (Experiment -4). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degree of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.297 
8.987 
0.161 
3.443 
0.193 
0.084 
0.083 
0.202 
0.185 
0.076 
0.098 
0.085 
0.088 
0.092 
0.075 
F-value 
1.465 
48.704 
2.121 
12.670 
2.263 
0.958 
0.898 
2.048 
1.793 
0.718 
1.318 
1.144 
1.181 
1.235 
p-value 
0.246 
<0.001 
0.121 
<0.001 
0.026 
0.481 
0.531 
0.015 
0.038 
0.822 
0.142 
0.218 
0.169 
0.113 
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Table 4.2.21 Summary of the analysis of simple main effects when subjects of 
age level-2 (31-40 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and 
illumination level - subjective response measure (Experiment-4). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
0.286 
0.153 
0.222 
0.141 
0.222 
0.100 
0.146 
0.168 
1.870 
1.567 
2.222 
0.870 
0.137 
0.200 
0.088 
0.458 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination leveI-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
2.787 
0.178 
1.475 
0.144 
3.142 
0.114 
2.163 
0.127 
15.679 
10.218 
27.585 
17.066 
<0.001 
<0.001 
<0.001 
<0.001 
The profile drawn between subjective response ' values and level of 
illumination for different levels of equivalent noise (Figure 4.2.8) showed that 
subjective response values obtained were higher for all levels of illuminations at 
equivalent noise level-1 (60 dBA). The minimum values were obtained at all levels of 
illumination for equivalent noise level-4 (90 dBA). The subjective response values at 
illumination level-2 (275 Ix) for equivalent noise levels -2 and -3 (70 and 80 dBA 
respectively) were found to be same. The minimum value of subjective response was 
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Figure 4.2.8 Profile plots between subjective response and illumination level for 
different levels of equivalent noise (Experiment -4). 
obtamed at illumination level-1 (150 Ix) for noise level-4 (90 dBA) while at 
illumination level-3 (400 Ix) at noise level-1 (60 dBA) the response value was 
observed to be maximum. 
4.2.3 Summary 
The results of experiment performed on subjects of age level-2 (31-40 years) 
showed that levels of illumination, noise and colour combination were not having a 
statistically significant effect on task performance for both categories of subjects 
(internet use duration less than 2 hour and more than 2 hours) when the change in 
SEBR values was taken as a performance measure. However subject was found to be 
significant for both categories. The two-way interaction between illumination level 
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and subject was found significant for category-1 subjects while for category-2 
subjects, the two-way interaction of illumination level with colour combination and 
illumination level with subject were observed to be significant. The three way 
interaction illumination level x noise level x subject was significant for category-1 
subjects while for category-2 subjects, the three-way interaction foimd significant was 
among illumination level, noise level and colour combination. When the reading time 
was used as a measure of task performance, it was found that level of illumination and 
colour combination were statistically significant for both categories of subjects while 
the level of noise was significant only for subjects of category-2. Also, the subject 
was significant for category-1 users while it was not found significant for users of 
category-2. The two-way interaction of illumination level with noise level, 
illumination level with colour combination, noise level with colour combination and 
illumination level with subject were all significant for both categories of subjects 
undertaken in the study. Also the three-way interactions illumination level x level of 
noise x colour combination, illumination level x noise level x subject and noise level 
X colour combination x subjects were significant for subjects of category-1 while for 
category-2 subjects the three-way interaction of illumination level x noise level x 
colour combination was significant. Rest of the three-way interactions were found to 
be non significant. When the task performance was measured on the basis of 
subjective response, it was found that level of noise was significant for both 
categories of subjects. The colour combination was shown to have a statistically 
significant effect on category-1 subjects while the subject was significant for 
category-2. The two-way interaction found significant was between illumination level 
and colour combination for category-1 while the interaction of illumination level with 
noise level, noise level with subject and illumination with subject were observed to be 
significant for category-2 subjects. The only three-way interaction found significant 
for category-1 subject, was level of noise x colour combination x subject. 
4.3 Effect of age level-3 (41-50 years) on reading task performance 
Two experiments were conducted to study the effect of age level-3 (41-50 
years) on internet users under varying levels of noise, illumination level and text-
background colour combinations. The summary of the results has been presented 
below for each dependent variable used in the investigation. 
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4.3.1 Study-3 (Experiment-5) 
In this experiment the effect on reading task performance under varying levels 
of equivalent noise, illumination level and text-background colour combinations was 
investigated for subjects having an internet use duration of less than 2 hours per day. 
The individual and mean values of the dependent variables used were obtained as has 
been presented in appendix -O, -P and -Q. The summary of the results obtained has 
been provided as given below. 
A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-0) the mean values with the 
change in SEBR were calculated, as has been presented in Table 4.3.1. From the table 
it can be observed that the change in SEBR value was minimum at level-3 of noise 
(80 dBA) and illumination level-3 (400 Ix) for colour combination -4 (black text-grey 
background) while it was maximum for noise level-2 (70 dBA) and illumination 
level-2 (275 Ix) for the same text -background colour combination. 
Table 4.3.1 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combinations for subjects of age level-3 (41-50 years) having an internet use 
duration of less than 2 hours per day (Experiment -5). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
2.9 
2.4 
3.3 
2.6 
2 
2.4 
3.1 
2.2 
3.0 
3 
2.3 
2.5 
2.8 
1.9 
4 
2.1 
3.8 
2.4 
2.0 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
2.6 
2.1 
2.1 
2.2 
2 
2.1 
2.2 
2.6 
2.6 
3 
2.3 
3.4 
3.1 
2.6 
4 
1.9 
6.1 
2.3 
2.0 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.4 
2.8 
2.6 
2.4 
2 
2.4 
3.2 
2.6 
2.9 
3 
3.2 
4.0 
3.4 
2.9 
4 
2.2 
2.2 
1.8 
3.0 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.2 
2.8 
2.7 
3.4 
2 
2.3 
3.1 
2.5 
2.3 
3 
2.5 
2.9 
3.1 
2.8 
4 
2.7 
2.2 
2.3 
2.7 
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The results of the ANOVA presented in Table 4.3.2 showed that the main 
effects of illumination level, equivalent noise level and text-background colour 
combination had no statistically significant effect (p=0.077, 0.904 and 0.809 
respectively) on task performance when SEBR was used as a measure of 
performance. However the subject was found to be significant (p==0.043). The two-
way interaction between text-background colour combination and subject was also 
found to be statistically significant (p=0.03) however the other two-way and three 
way interactions were not found to be significant statistically. 
Table 4.3.2 ANOVA results when subjects of age level-3 (41-50 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - SEBR measure (Experiment -5). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A x subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
11.996 
0.613 
2.675 
21.799 
2.103 
4.254 
4.765 
4.719 
3.271 
8.292 
4.102 
4.018 
4.238 
3.833 
3.726 
F-value 
2.542 
0.187 
0.323 
2.753 
0.523 
1.004 
1.243 
1.042 
0.793 
1.908 
1.101 
1.078 
1.138 
1.029 
p-value 
0.077 
0.904 
0.809 
0.043 
0.854 
0.444 
0.281 
0.443 
0.733 
0.030 
0.339 
0.327 
0.228 
0.426 
B. Task performance - Reading time measure 
From the individual values obtained (Appendix-P), mean values of the reading 
time were calculated, as has been presented in Table 4.3.3. From the table it can be 
seen that at noise level-2 (70 dBA) and illumination level-2 (275 Ix), minimum time 
was required to perform the task for colour combination-3 (green text-white 
background) while maximum time was needed for the task to be carried out for 
illumination IeveI-3 (400 Ix) and noise IeveI-3 (80 dBA) when colour combination-1 
(black text-white background) was used. 
Table 4.3.3 Mean reading time values for varying levels of equivalent noise, 
illumination level and text-bacl^round colour combinations for subjects of age 
level-3 (41-50 years) having an internet use duration of less than 2 hours per day 
(Experiment -5). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
45.2 
48.8 
45.3 
47.5 
2 
45.1 
47.8 
43.7 
40.4 
3 
41.9 
42.7 
42.1 
41.9 
4 
39.7 
39.1 
38.7 
40.7 
Equivalent noise 
Ievel-2 (70 dBA) 
Colour combination 
1 
42.2 
46.9 
46.9 
46.6 
2 
43.9 
39.7 
40.3 
43.3 
3 
41.4 
36.7 
37.0 
40.5 
4 
39.7 
42.0 
43.1 
43.8 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
44.6 
44.3 
50.5 
45.9 
2 
42.1 
38.0 
40.8 
40.9 
3 
39.1 
37.7 
38.8 
41.5 
4 
40.9 
41.6 
41.0 
37.1 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
47.8 
47.1 
49.6 
49.9 
2 
45.4 
44.8 
44.6 
38.5 
3 
38.1 
40.4 
38.9 
39.5 
4 
40.4 
38.0 
40.5 
41.2 
The results of the ANOVA presented in the Table 4.3.4 showed that text-
background colour combination (p=0.007) and subject (p=0.026) were having a 
statistically significant effect on reading time while level of illumination (p=0.952) 
and equivalent noise level (p=0.346) were found to have a statistically non significant 
effect. The two-way interactions of illumination level with text-background colour 
combination (p=0.043) and text-background colour combination with subject 
(p<0.001), were found to be statistically significant on reading time. The other 
combinations namely level of illumination with equivalent noise level, equivalent 
noise with text-background colour combination, level of illumination with subject and 
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equivalent noise level with subject were all observed to be non significant. The three-
way interaction of equivalent noise level and text-background colour combination 
with subject (p=0.001) was obtained to be statistically significant. The other three-
way interactions of level of illumination and equivalent noise with subject, level of 
illimiination and text-background colour combination with subject and illumination 
level and equivalent noise level wdth colour combination were all having statistically 
Table 4.3.4 ANOVA results when subjects of age level-3 (41-50 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - reading time measure (Experiment -5). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
AxB 
AxC 
BxC 
A x subject 
B x subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
4.377 
82.241 
1576.95 
899.143 
39.768 
57.130 
79.474 
38.941 
71.382 
315.050 
39.625 
25.179 
27.746 
44.075 
26.171 
F-value 
0.112 
1.152 
5.005 
2.536 
1.579 
2.059 
1.803 
1.456 
1.657 
6.902 
1.514 
0.962 
1.060 
1.684 
p-value 
0.952 
0.346 
0.007 
0.026 
0.135 
0.043 
0.080 
0.146 
0.058 
<0.001 
0.055 
0.572 
0.362 
0.001 
non significant effect on reading time. The significant two-way interaction between 
level of illumination and text-background colour combination necessitated the 
analysis of simple main effects the results of which have been presented in Table 
4.3.5. The results showed that the text-background colour combination had a 
significant effect on reading time for all levels of illumination undertaken in the 
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present study. However, the level of illumination for different text-background colour 
combinations was observed to be statistically non significant. 
Table 4.3.5 Summary of the analysis of simple main effects when subjects of 
age level-3 (41-50 years) having an internet use duration of less than 2 hours per 
day performed the task under varying levels of illumination and text-
background colour combination - reading time measure (Experiment-5). 
Source of variation 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
72.279 
35.120 
75.638 
87.104 
23.195 
64.707 
4.656 
45.016 
263.205 
46.928 
440.611 
64.400 
593.585 
54.785 
450.937 
65.834 
F-value 
2.058 
0.868 
0.358 
0.103 
5.609 
6.842 
10.835 
6.850 
p-value 
0.108 
0.459 
0.783 
0.958 
0.001 
<0.001 
<0.001 
<0.001 
The profiles drawn between reading time and level of illumination for 
different text-background colour combinations (Figure 4.3.1) showed that reading 
time required was higher for text-background colour combination-1 (black text-white 
background) while lower values were obtained at text-background colour combination 
-3 (green text-white background) for every level of illumination. The reading 
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Figure 4.3.1 Profile plots between reading time and illumination level for 
different text-background colour combinations (Experiment -5). 
values were found to be same for text-background colour combination-! and -2 (black 
text-white background and blue text-white background respectively) at illumination 
level -1 (150 Ix). The values of reading time were obtained to be same for text-
background colour combinations-3 and -4 (green text-white background and black 
text-grey background) at illumination level-1 (150 be). The reading time values were 
also same at all text-background colour combinations except for text-background 
colour combination-1 (black text-white background) at illumination level-4 (525 Ix). 
The lowest reading time required was obtained (about 39 seconds) for colour 
combination-3 (green text-white background) at illumination level-3 (400 be) while 
the text-background colour combination-1 (black text-white background) consumed 
highest time (48 seconds) to complete the reading task at illumination level-3 (400 Ix). 
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C. Task performance - Subjective response measure 
From the individual values obtained (Appendix-Q), mean values of the 
subjective response were calculated, as has been presented in Table 4.3.6. It was 
observed that mean subjective response value was more at equivalent noise level-1 
(60dBA) and illimiination level -4 (525 Ix) at colour combination -4 (black text- grey 
background). Also, the same value was obtained for equivalent noise level -2 (70 
dBA) and illumination level -3 (400 Ix) at text-background colour combination-3 
(green text-white background). For equivalent noise level-4 (90 dBA) and 
illumination level-2 (275 Ix) the mean subjective response value was observed to be 
minimum for colour combination-1 (black text-white background). 
Table 4.3.6 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination and text-background colour combination 
for subjects of age Ievel-3 (41-50 years) having an internet use duration of less 
than 2 hours per day (Experiment -5). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.2 
3.1 
3.2 
3.1 
2 
3.3 
3.3 
3.4 
3.4 
3 
3.2 
3.4 
3.3 
4 
3.4 
3.3 
3.4 
3.4 1 3.5 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
2.8 
3.1 
3.2 
3.0 
2 
2.9 
3.2 
3.1 
3.3 
3 
3.2 
3.3 
3.5 
3.4 
4 
3.3 
3.3 
3.2 
3.3 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.9 
3.0 
3.1 
3.0 
2 
3.2 
3.1 
3.2 
3.3 
3 
3.0 
3.2 
3.0 
3.0 
4 
3.2 
3.1 
2.9 
3.4 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.8 
2.6 
3.0 
2.8 
2 
2.8 
2.9 
3.0 
3.0 
3 
2.8 
2.9 
3.0 
3.0 
4 
3.0 
3.1 
3.1 
3.1 
The results of the ANOVA (Table 4.3.7) showed that equivalent noise level 
(p<0.001), text-background colour combination (p=0.008) and subject (p=0.01) were 
having a statistically significant effect on subjective response. However, illumination 
level was observed to be statistically non significant. The two-way interactions of 
illumination level with subject (p=0.003), equivalent noise level with subject 
(p=0.002), and text-background colour combination with subject (p=0.005) were 
found to be statistically significant. The other two-way interactions namely levels of 
Q6 
illumination with equivalent noise, level of illumination with text-background colour 
combination and equivalent noise level with text-background colour combination 
were all shown to be statistically non significant. The three-way interactions of 
equivalent noise level and text-background colour combination with subjects was 
obtained statistically significant (p=0.029) while none of the other three-way 
interactions were found to have a statistically significant effect on subjective 
response. 
Table 4.3.7 ANOVA results when subjects of age level-3 (41-50 years) having 
an internet use duration of less than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - subjective response measure (Experiment -5). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A x subject 
B x subject 
C x subject 
A x B x C 
A X B x subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.301 
4.348 
1.385 
1.702 
0.110 
0.159 
0.138 
0.237 
0.274 
0.283 
0.078 
0.072 
0.096 
0.109 
0.078 
F-value 
1.273 
15.897 
4.887 
2.861 
1.524 
1.662 
1.266 
2.640 
2.663 
2.240 
1.000 
0.919 
1.223 
1.390 
p-value 
0.304 
<0.001 
0.008 
0.010 
0.153 
0.112 
0.268 
0.003 
0.002 
0.005 
0.469 
0.667 
0.124 
0.029 
4.3.2 Study-3 (Experiment-6) 
In this experiment the effect on reading task performance under varying levels 
of equivalent noise, illumination level and text-background colour combinations was 
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investigated for subjects having an internet use duration of more than 2 hours per day. 
The individual and mean values of the dependent variables used were obtained as 
presented in (Appendix-R, -S and -T). The summary of the results obtained has been 
presented below for each dependent variable use in the present study. 
A. Task performance - Spontaneous eye blink rate (SEBR) measure 
From the individual values obtained (Appendix-R), mean values of the change 
in SEBR were calculated, as has been presented in Table 4.3.8. From the table it can 
be shown that the change in SEBR value was maximum at noise level-4 (90 dBA) and 
illumination level-2 (275 Ix) for colour combination-3 (green text white background) 
while the minimum value was obtained at illumination level-1 (150 Ix) and noise 
level-2 (70 dBA) for text-background colour combination-4 (black text-grey 
background). 
Table 4.3.8 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combinations for subjects of age level-3 (41-50 years) having an internet use 
duration of more than 2 hours per day (Experiment -6). 
Illumination 
level 
Level-l 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-l (60 dBA) 
Colour combination 
1 
2.5 
2.3 
2.6 
2.5 
2 
2.4 
3.0 
2.0 
2.4 
3 
2.5 
2.6 
2.6 
2.5 
4 
2.0 
3.0 
2.2 
2.3 
Equivalent noise 
level-2 (70 dBA) 
Colour combination 
1 
2.1 
2.6 
2.2 
3.1 
2 
2.4 
2.4 
2.5 
2.7 
3 
2.6 
2.6 
2.6 
2.8 
4 
1.6 
2.1 
2.8 
2.0 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.4 
2.9 
2.8 
2.7 
2 
2.6 
2.8 
2.2 
2.0 
3 
2.8 
2.4 
2.7 
2.6 
4 
2.1 
2.0 
2.2 
2.4 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.3 
2.2 
2.6 
2.6 
2 
2.2 
3.3 
3.1 
2.2 
3 
2.6 
3.7 
2.8 
2.7 
4 
2.7 
2.2 
1.9 
2.2 
After ascertaining the normality of the data, ANOVA was performed on the 
data obtained. The results of the ANOVA presented in Table 4.3.9 showed that the 
main factors text-background colour combination (p=0.003) and subject (p<0.001) 
were having a statistically significant effect on change in SEBR values while 
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illumination level and equivalent noise level were found to be statistically non 
significant. All the two-way interactions were obtained as statistically non significant. 
Table 4.3.9 ANOVA results when subjects of age leveI-3 (41-50 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - SEBR measure (Experiment -6). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
1.935 
0.610 
5.877 
14.893 
0.851 
0.762 
0.792 
0.897 
1.535 
0.992 
1.305 
0.888 
0.779 
0.958 
0.760 
F-value 
2.157 
0.398 
5.926 
9.554 
0.958 
0.978 
0.827 
0.989 
1.414 
1.015 
1.717 
1.169 
1.025 
1.260 
p-value 
0.116 
0.756 
0.003 
<0.001 
0.481 
0.465 
0.593 
0.503 
0.143 
0.471 
0.018 
0.184 
0.433 
0.092 
The three-way interaction of illumination level and equivalent noise level with text-
background colour combination (p=0.018) was observed to be statistically significant, 
while the other three-way interactions were found to be statistically non significant. 
B. Task performance - Reading time measure 
From the individual values obtained (Appendix-S) the mean values of the 
reading time were calculated, as has been presented in Table 4.3.10. From the table h 
can be seen that at illumination level-3 (400 Ix) and noise level-4 (90 dBA), 
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maximum time was required to perform the task at colour combination-4 (black text-
grey background) while for illumination level-1 (150 Ix) and noise level-4 (90 dBA) it 
was observed to be minimum for text-background colour combination-3 (green text-
white background). 
Table 4.3.10 Mean values of difference in SEBR (blinks/minute) for varying 
levels of equivalent noise, illumination level and text-background colour 
combinations for subjects of age level-3 (41-50 years) having an internet use 
duration of more than 2 hours per day (Experiment -6). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
55.2 
55.4 
45.0 
56.4 
2 
56.6 
54.7 
51.0 
52.4 
3 
56.2 
49.5 
50.3 
53.1 
4 
52.0 
48.3 
47.5 
55.1 
Equivalent noise 
level-2 (70dBA) 
Colour combination 
1 
56.6 
50.2 
53.8 
54.2 
2 
52.2 
46.5 
50.2 
55.5 
3 
52.3 
46.6 
48.9 
51.5 
4 
56.3 
48.1 
51.0 
52.3 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
57.0 
51.8 
54.8 
57.7 
2 
54.2 
46.4 
54.9 
52.6 
3 
47.2 
46.1 
46.6 
47.5 
4 
46.6 
45.8 
47.2 
44.9 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
49.6 
47.7 
50.0 
52.7 
2 
49.3 
49.2 
45.5 
48.8 
3 
44.6 
46.9 
51.8 
47.5 
4 
46.4 
49.6 
58.5 
49.6 
The analysis of variance (ANOVA) was carried out assuming subjects as a 
random factor. The normality of the data was ascertained before the analysis. The 
results of the ANOVA (Table 4.3.11) showed that the main effects of level of 
illumination (p=0.003), equivalent noise level (p=0.003), text-background colour 
combination (p<0.001) and subject (p=0.029) and the two way interactions of 
illumination level with equivalent noise (p<0.001), illumination level with text-
background colour combination (p=0.015), equivalent noise level with text-
background colour combination (p<0.001), illumination level with subject (p=0.007), 
and text-background colour combination with subject (p=0.009) were all having a 
statistically significant effect on reading time. However equivalent noise level with 
subject was the only two-way interaction, which was found to be non significant. The 
three-way interactions illumination level x equivalent noise x text-background colour 
combination (p<0.001), and illumination level x equivalent noise level x subject 
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(p-0.0\7) were also found to be statistically significant. The other three-way 
interactions were not observed to have a statistically significant effect. Since the two-
Table 4.3.11 ANOVA results when subjects of age level-3 (41-50 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - reading time measure (Experiment -6). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A x C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
348.544 
331.926 
450.176 
280.258 
190.420 
39.412 
192.217 
59.681 
56.351 
52.604 
66.165 
30.655 
15.904 
27.396 
21.214 
F-value 
5.840 
5.890 
8.558 
2.418 
6.212 
2.478 
7.016 
2.355 
1.530 
2.382 
3.119 
1.445 
.750 
1.291 
p-value 
0.003 
0.003 
<0.001 
0.029 
<0.001 
0.015 
<0.001 
0.007 
0.087 
0.009 
<0.001 
0.017 
0.935 
0.071 
way interactions were found to be statistically significant, simple main effect analysis 
was carried out. The results of the interaction between illumination level and text 
background colour combination (Table 4.3.12) showed that the level of illumination 
had a significant effect on colour combination-1 and -2 (black text-white background 
and blue text-white background respectively). Also colour combination was found to 
be significant for all levels of illumination except at illumination level-3 (400 Ix) 
where it was observed to be non significant. The results for interaction (Table 4.3.13) 
between equivalent noise level and colour combination showed that noise level was 
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having a significant effect on reading time for all levels of text-background colour 
combinations, while the text-background colour combination was found to be 
significant for equivalent noise level-2 and -3 (70 and 80 dBA respectively). Further, 
Table 4.3.12 Summary of the analysis of simple main effects when subjects of 
age level-3 (41-50 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of illumination and text-
background colour combinations - reading time measure (£xperiment-6). 
Source of variation 
Illumination level (A) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
Colour combination (C) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination IeveI-4 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
198.776 
40.018 
124.810 
37.132 
68.110 
36.875 
75.084 
42.686 
191.405 
47.934 
124.236 
31.331 
22.519 
40.005 
230.252 
37.440 
F-value 
4.967 
3.361 
1.847 
1.759 
3.993 
3.965 
0.563 
6.150 
p-value 
0.003 
0.020 
0.141 
0.157 
0.009 
0.009 
0.640 
0.001 
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Table 4.3.13 Summary of the analysis of simple main effects when subjects of 
age leveI-3 (41-50 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and text-
background colour combination - reading time measure (Experiment-6). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 1 
Equivalent noise level (B) at 
Colour combination-1 
Error 
Colour combination-2 
Error 
Colour combination-3 
Error 
Colour combination-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
197.288 
40.047 
209.149 
35.510 
233.235 
33.700 
268.906 
38.959 
4.926 
5.890 
6.921 
6.902 
0.003 
0.001 
0.000 
0.000 
Colour combination (C) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
62.599 
27.775 
106.433 
35.883 
761.977 
37.156 
95.818 
47.400 
2.254 
2.966 
20.507 
2.021 
0.084 
0.034 
0.000 
0.113 
results of interaction between equivalent noise level and illumination level (Table 
4.3.14) showed that level of equivalent noise had a significant effect on reading time 
for all levels of illumination except at illumination level-3 (400 Ix) while the 
illumination level was observed to be significant for equivalent noise level-1 and -2 
(60 and 70 dBA respectively). 
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Table 4.3.14 Summary of the analysis of simple main effects when subjects of 
age leveI-3 (41-50 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and 
illumination level - reading time measure (£xperiment-6). 
Source of variation 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
Degrees of 
freedom 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
3 
156 
Mean 
square 
346.273 
22.320 
335.594 
31.476 
118.876 
49.524 
119.060 
46.953 
471.689 
42.544 
168.643 
30.477 
73.749 
39.020 
189.105 
38.232 
F-value 
15.514 
10.662 
2.400 
2.536 
11.087 
5.533 
1.890 
4.946 
p-value 
<0.001 
<0.001 
0.070 
0.059 
<0.001 
0.001 
0.134 
0.003 
The profile plots between reading time and level of illumination for different 
levels of equivalent noise (Figure 4.3.2) showed that reading time values for noise 
levels -2, -3 and -4 (70, 80, and 90 dBA respectively) were almost same at 
illumination Ievel-2 (275 Ix). No appreciable difference in reading time values was 
seen for equivalent noise levels -2, -3 and -4 (70, 80, and 90 dBA respectively) at 
illumination level-2 and -3 (275 Ix and 400 Ix respectively). The maximum and 
minimum reading time values (59 seconds and 47.5 seconds) were obtained at 
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illumination level-1 (150 Ix) for equivalent noise level-1 (60 dBA) and -4 (90 dBA) 
respectively. 
-60 dBA 
-70 dBA 
80 dBA 
-eodBA 
Bluininatioii level (Ix) 
Figure 4.3.2 Profile plots between reading time and illumination levels for 
different levels of equivalent noise (Experiment -6). 
Figure 4.3.3 shows the profile plot drawn between reading time and levels of 
illumination for different text-background colour combinations. Figure showed that 
the minimum time of 47 seconds was needed at illumination level-2 (275 Ix) for text-
background colour combination-3 (green text white background) while the maximum 
reading time value (55 seconds) was observed at illumination level-4 (525 Ix) for 
text-background colour combination-1 (black text white background). Also the profile 
drawn between reading time and equivalent noise level for different text background 
colour combinations (Figure 4.3.4) showed that the maximum reading time value (55 
seconds) was needed for text-background colour combination-1 (black text-white 
backgroimd) at equivalent noise level-3 (80 dBA) while minimum reading time (46 
seconds) was required for text-background colour combination-4 (black text-grey 
background) at equivalent noise level-3 (80 dBA). 
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Figure 4.3.3 Profile plots between reading time and illumination levels for 
different text-background colour combinations (Experiment -6). 
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Figure 4.3.4 Profile plots between reading time and equivalent noise levels for 
different text - background colour combinations (Experiment -6). 
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C. Task performance - Subjective response measure 
From the individual values obtained (Appendix-T) the mean values for the 
subjective response measure were calculated, as has been presented in Table 4.3.15. 
The mean subjective response value was maximum for text-background colour 
combination-2 (blue text-white background) at illumination level-2 (275 Ix) for 
equivalent noise level-3 (80 dBA). A lower value of subjective response was obtained 
for text-background colour combination-1 (black text-white background) at 
illumination level-3 (400 Ix) and equivalent noise level-1 (60 dBA). The same value 
was obtained for text-background colour combination-3 (green text-white 
background) at illumination level-2 (275 Ix) and noise level -4 (90 dBA). 
Table 4.3.15 Mean values of difference in subjective response for varying levels 
of equivalent noise, illumination level and text-background colour combinations 
for subjects of age level-3 (41-50 years) having an internet use duration of more 
than 2 hours per day (Experiment-6). 
Illumination 
level 
Level-1 
(150 Ix) 
Level-2 
(275 Ix) 
Level-3 
(400 Ix) 
Level-4 
(525 Ix) 
Equivalent noise 
level-1 (60 dBA) 
Colour combination 
1 
3.0 
3.0 
2.6 
3.3 
2 
3.3 
2.9 
2.9 
3.3 
3 
3.2 
3.6 
3.3 
4 
3.3 
3.2 
3.4 
3.3 1 3.4 
Equivalent noise 
Ievel-2 (70 dBA) 
Colour combination 
1 
3.1 
3.2 
3.5 
3.3 
2 
3.1 
3.0 
3.4 
3.3 
3 
3.3 
3.2 
3.3 
3.4 
4 
3.5 
3.6 
3.6 
3.5 
Equivalent noise 
level-3 (80 dBA) 
Colour combination 
1 
2.8 
3.2 
3.2 
3.1 
2 
3.0 
3.9 
3.2 
3.0 
3 
3.0 
3.0 
3.4 
3.3 
1 . 
4 
3.2 
3.5 
3.4 
3.5 
Equivalent noise 
level-4 (90 dBA) 
Colour combination 
1 
2.9 
2.8 
3.1 
2.9 
2 
3.0 
3.2 
3.0 
3.1 
3 
3.0 
2.6 
3.0 
3.2 
4 
3.2 
3.3 
3.2 
3.1 
The results of the ANOVA obtained after assessing the normality of data 
(Table 4.3.16) showed that level of equivalent noise (p=0.001) and text-background 
colour combination (p=0.007) had a significant effect on subjective response, while 
the level of illumination and subject were found to have a statistically non-significant 
effect. The two-way interactions of illumination level with equivalent noise level 
(p=0.004), illumination level with subject (p=0.020) and text-background colour 
combination with subject (p=0.020) were found to be statistically significant on 
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subjective response while the other two-way interactions were all shown to be 
statistically non significant. As far as the three-way interactions were concerned, level 
of illumination and equivalent noise level with text-background colour combination 
was observed to be statistically significant (p<0.001). The other three way interaction 
were obtained to be statistically non significant. 
Table 4.3.16 ANOVA results when subjects of age level-3 (41-50 years) having 
an internet use duration of more than 2 hours per day performed the task under 
varying text-background colour combination, levels of equivalent noise and 
illumination - subjective response measure (Experiment -6). 
Source of variation 
Illumination level (A) 
Equivalent noise level (B) 
Text-background colour combination (C) 
Subject 
A x B 
A x C 
B x C 
A X subject 
B X subject 
C X subject 
A x B x C 
A X B X subject 
A X C X subject 
B X C X subject 
A X B X C X subject 
Degrees of 
freedom 
3 
3 
3 
9 
9 
9 
9 
27 
27 
27 
27 
81 
81 
81 
243 
Mean 
Square 
0.348 
2.348 
2.292 
0.857 
0.525 
0.127 
0.321 
0.384 
0.303 
0.461 
0.392 
0.173 
0.184 
0.221 
0.171 
F-value 
0.907 
7.754 
4.969 
1.156 
3.032 
0.690 
1.455 
2.061 
1.357 
1.974 
2.296 
1.014 
1.076 
1.292 
p-value 
0.451 
0.001 
0.007 
0.357 
0.004 
0.716 
0.179 
0.020 
0.178 
0.020 
<0.001 
0.457 
0.331 
0.071 
Since the two-way interaction between level of illumination and equivalent 
noise level was found significant, further analysis was carried out the results of which 
have been presented in Table 4.3.17. The results showed that the level of equivalent 
noise had a significant effect on subjective response at all levels of illumination 
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except at illumination level-2 (275 Ix) undertaken in the present study. Further the 
level of illumination was having a significant effect on equivalent noise levels -1 and -
3 (60 and 80 dBA respectively). 
Table 4.3.17 Summary of the analysis of simple main effects when subjects of 
age Ievel-3 (41-50 years) having an internet use duration of more than 2 hours 
per day performed the task under varying levels of equivalent noise and 
illumination level - subjective response value (Experiment -6). 
Source of variation Degrees of 
freedom 
Mean 
square 
F-value p-value 
Illumination level (A) at 
Equivalent noise level-1 
Error 
Equivalent noise level-2 
Error 
Equivalent noise level-3 
Error 
Equivalent noise level -4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
0.554 
0.169 
0.175 
0.195 
1.090 
0.389 
0.104 
0.199 
3.280 
0.898 
2.803 
0.524 
0.023 
0.444 
0.042 
0.667 
Equivalent noise level (B) at 
Illumination level-1 
Error 
Illumination level-2 
Error 
Illumination level-3 
Error 
Illumination level-4 
Error 
3 
156 
3 
156 
3 
156 
3 
156 
.827 
0.200 
1.260 
0.478 
1.136 
0.166 
0.700 
0.107 
4.130 
2.635 
6.828 
6.544 
0.008 
0.052 
<0.001 
<0.001 
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Figure 4.3.5 Profile plots between subjective response and illumination levels 
for different levels of equivalent noise (Experiment -6). 
The profile plot between subjective response value and level of illumination 
for different equivalent noise levels (Figure 4.3.5) showed that the mean subjective 
response value was more for noise level-2 (70 dBA) at illumination level-3 (400 be) 
while the minimum value of subjective response was obtained at illumination level-2 
(275 be) for noise level-4 (90 dBA). 
4.3.3 Summary 
Results of the experiments showed that there was no statistically significant 
effect of illumination level and equivalent noise level on subjects of age level-3 (41-
50 years) for both categories of users when change in SEBR values was used as a 
measure of performance. The colour combination and subject were found to have a 
significant effect on category -2 subjects (internet exposure duration of more than 2 
hours per day) while for category-1 subjects (internet exposure duration of less than 2 
hours per day) only the subject was observed to be significant for change in SEBR 
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values. None of the two-way interactions was found to be significant for both 
categories of subjects except the interaction of colour combination and subject where 
it was found significant for category-1 subjects. The three-way interaction 
illumination level x noise level x colour combination was significant for category-2 
subjects while all other three-way interactions were non significant for both categories 
of subjects. When reading time was used as a measure of performance it was found 
that text-background colour combination and subjects were significant for both 
categories of users while levels of illumination and noise were found to be statistically 
significant only on users accessing internet for more than 2 hours per day. The two-
way interaction of illumination level with text-background colour combination and 
text-background colour combination with subject were significant on both group of 
users while illumination level with noise, level of noise with text-background colour 
combination and illumination with subjects were obtained significant on category -2 
subjects only. 
When the performance was measured on the basis of subjective response it 
was found that noise level and colour combination were having a statistically 
significant effect on both groups of users while the subject was significant for group 1 
users only. The illumination level was observed to be non significant for both 
categories of subjects. The two-way interactions of illumination with subject and 
colour combination with subject were significant for both categories. It was also 
shown that interaction between noise level and subject was having a significant effect 
on subjects using internet for less than 2 hours per day while the interaction between 
illumination and noise was significant for category 2 users. The three-way interaction 
level of noise x colour combination x subject was significant for category 1 while 
illumination level x level of noise x colour combination was significant for category -
2 subjects. 
4.4 Discussion 
In the present research, six studies were conducted for three independent age 
groups of subject under varying levels of equivalent noise, illumination level and text-
background colour combinations. The results obtained have been discussed in the 
light of the previous researches carried out on the topic as presented below. 
I l l 
4.4.1 Level of illumination 
The level of illumination was found to have non significant effect on different 
performance parameters for both categories of subjects (subjects with internet use 
duration less than 2 hours/day and more than 2 hours/day) for the age level-1 (21-30 
years). However, for the age level-2 (31-40 years), the illumination level was 
significant for both categories of subjects on reading time only. Also, the level of 
illumination observed to be significant for category-2 subjects belonging to age level-
3 (41-50 years) while other performance parameters were non significant for the age 
levels-2 and -3 (31-40 and 41-50 years respectively). 
Ambient illumination has been considered to be an important factor in the 
work place design. It has been observed by researchers that task played a significant 
role in the selection of illumination level (Helander and Rupp, 1984). Though the 
studies related to web based tasks were few, other related studies (Lin and Huang, 
2006; Shieh and Lin, 2000) have shown no effect of ambient illumination on task 
performance. Lin and Huang (2006) showed that there was no effect of ambient 
illumination on character identification task for different contrast ratios. Shieh and Lin 
(2000) also observed that there was no effect of illumination on visual performance. 
The study conducted by Buchner and Baumgartner (2007) showed that there was no 
effect of ambient illumination on proof reading task on computer. Kubo et al. (2000) 
opined that increase in the level of illumination resulted in more visual fatigue to the 
subject. The reason may be that despite having antiglare coating on the LCD screen 
some of the light still got reflected and amount of glare got enhanced fiirther with the 
increase in illumination level. In the present research, subjects of both categories of 
age level-1 (21-30 years) did not show significant alteration in reading time when the 
illumination level varied between 150 Ix to 525 Ix. The reason may be that since 
young individuals have good clarity of the optical media of the eye, better focusing 
power and relatively strong contrast sensitivity, they were better able to adapt to 
greater variations of ambient illumination. Reading ability was found to be better for 
the both categories of age level-2 (31-40 years) undertaken in the present study. This 
was because individuals of this age group experience less amount of glare with the 
increase in the level of illumination. However for the subjects of more than 40 years 
of age, the crystalline lens of the eye became inelastic and translucent, leading to 
decreased contrast sensitivity or increased glare, thus requiring more time for the task 
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completion specially when the visual work was to be carried out for a longer duration 
of time. This might be the possible reason for the higher time needed to perform the 
task with the increase in the level of illumination for subjects having an internet use 
duration of more than 2 hours/day. Another reason may be subjects of higher age 
group could not pay the same attention as younger ones because the viewing area with 
age becomes slender to frequent shifting of eye and thus needing more task 
completion time. Similar results were obtained by Kumiawan et al. (2002) on older 
adults having less internet use duration as well as computer experience. 
Another reason for taking more time while performing the task by subjects 
belonging to higher age level may be their cautious attitude where as their younger 
coimter parts were quicker in their response. Older people were found to have 
significantly lower number of clicks per minute in comparison to younger counter 
parts (Dias, 2002) and were found to be less efficient while performing search task. A 
difficulty in reading from the screen by the older users was also observed. Older user 
might feel computer task awkward, as it required cognitive skills. Coyne and Nielson 
(2002) while conducting a study on senior citizens have come out with the similar 
findings. Aging has also been associated with the slight slowing of performance 
(Dias, 2002). Groff and Chaparro (1999) also found that older users were slower in 
finding information. They might have trouble in moving mouse thus needing more 
reading time (Hawthron, 2000). It has been reported that after the age of 40 (Metter et 
al., 1997) due to decrease in size and number of muscle fibres, slow transfer of nerve 
signals (Lexell et al., 1986) was observed which resulted in the delayed movements 
(Fozard et al., 1994 and Walker et al., 1997). Since reading from computer screen 
involved both the reading of the displayed text and manipulation of input device like 
mouse, more time was required to perform the task. The large variation in 
performance was noticed by Lindberg et al., (2006), for users lying between 20-29 
and 30-39 years of age. Reading time was found to be non significant in the present 
research for category-1 subjects (use duration less than 2 hours per/day) belonging to 
age level-3 (41-50 years). The results probably pointed out to their positive attitude 
towards work, which led to reduced task completion time. As the users of this 
category were spending less time, enthusiasm towards internet use was probably 
another factor, which led to reduced task completion time. 
Subjective response was found to be non significant for both groups of users 
belonging to every age level implying thereby that the user did not feel strain on their 
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eyes while performing the task. Similar findings were obtained by Menozzi et al. 
(1999) while comparing CRT and LCD monitors. However, their findings were 
inconclusive as the number of subjects was not sufficient in the study. Subjective 
evaluation conducted on a proof reading task for varying polarity showed that the 
ambient illumination hardly had any effect on task performance (Buchner and 
Baumgartner, 2007). They obtained similar results in another set of study. The study 
conducted by Chen and Lin (2004) also did not show significant effect of illumination 
on visual recognition. Hence, ambient illumination failed to affect the subjective 
ratings significantly. 
No effect of illumination was observed on spontaneous eye blink rate in the 
present research for every level of age. Blinking occurs due to the contraction of 
muscle called orbicularris occuli surrounding the eye. Eye blinking rate is normally 
between 8-17 blinks per minute in healthy individuals. Eye blink rate has been found 
to depend on task difficulty level (York and Robbins, 1971). Researches have shown 
that non-blink periods got sustained until difficult tasks were completed and that there 
was a mechanism for slowing down spontaneous blinks (Pointer, 1988). It was 
reported that the quantity of blink was generally controlled by visual task (Pointer, 
1988), illumination level and atmospheric condition etc. (Oyster, 1999). Improper 
illumination may lead to inadequate eye blink rate. From the results, it can be said that 
the levels of illumination used in the present research were not affecting execution of 
the task in a negative significant way. 
4.4.2 Level of noise 
Present research showed that, for age level-l (21-30 years) subjects, the level 
of equivalent noise was found to be statistically significant on reading time and 
subjective response, while it was shown to be non significant on spontaneous eye 
blink rate for both groups of internet users. It was significant for subjective response 
for subjects of age levels-2 and -3 (31-40 and 41-50 years respectively) belonging to 
both groups. For users belonging to age level-2 and -3 (31-40 and 41-50 years 
respectively) the level of noise was significant on both reading time and subjective 
response. Noise level failed to show a significant effect on spontaneous eye blink rate 
for age levels-2 and -3 (31-40 and 41-50 years respectively) for the two groups of 
users investigated in the present research. Reading time too was non significant for 
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age level-2 and -3 (31-40 and 41-50 years respectively) subjects belonging to group-1 
(subjects with internet use duration of less than 2 hours/day). 
Noise today recognized as a major source of environmental pollution. Studies 
conducted in the past on various aspects of noise showed that extreme noise levels 
were responsible for poor task performance (Jones, 1983; and Muzammil and Faisal, 
2004). However the studies related to the web based task performance under the 
impact of noise appeared to be almost non-existent. Though some studies related to 
visual display imits have been conducted earlier but these caimot be said to be related 
to the working on internet in a major way. Researches have shown that an efficient 
human computer interaction system can contribute significantly towards decrease in 
reading time and can enhance performance and user satisfaction (Molnar et al., 1996). 
To perform task in the presence of noise required extra effort on the part of the 
operator. Putting in extra effort may lead to increase or decrease in performance. 
Since the effects of noise have been shown to depend on type of task, difficult task 
may require more effort on the part of the operator. 
If level of noise was more then 50-60 dBA, it was found to be associated with 
decreased performance in office related task, particularly, mentally demanding tasks 
(Gavhed, 2007). Office noise has been shown to be responsible for performance 
decrements (Veitch, 1990). Concentration was found to get hampered due to noise 
(Banbury and Berry, 2005). The study conducted by Gavhed (2007) in Swedish call 
centres observed that there were around 74% operators who were not satisfied with 
the environment (noise, illumination, thermal comfort etc.) in which they were 
working. Kallinen (2002) while studying the effect of background music noise on 
reading computer news showed significant effect of noise. The reading rate and 
efficiency was less in slow music in comparison to fast one. Noisy environment may 
hamper with reading performance (Banbury and Berry, 2005). The effect of noise on 
reading time was found to be significant on group-2 subjects of every level of age. 
Presence of noise stress affected them in a negative way while carrying out the task. 
They put extra effort and thus in the process took more time to perform the task. 
However the group-l subjects did not show significant effect on task performance. 
They concentrated too much to execute the task and thus nullified the effect of noise. 
There was an exception for age level-1 (21-30 years) where noise was significant for 
group-l subjects. The reason probably was their more sensitive approach towards the 
working environment as they were not able to come to terms with the levels of noise 
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present. The study conducted by Taylor et al. (2004) on visual search under the 
impact of noise showed some effects on inspection performance but did not support 
the hypothesis that multiple noise sources had a detrimental effect on performance. 
The findings for subjective response for varying levels of subjects showed significant 
effect of noise. This indicated that though the cognitive / information processing 
capabilities of the subjects of varying age group were different, they perceived the 
things in the same way. Noise was affecting the subjects in a major way and hence 
required greater attention to be paid. Another study conducted by Takahashi (2001) 
on combined effect of city noise and luminance of computer display showed that 
subjective system of fatigue increased significantly. The results indicated that high 
luminance with noise greatly affected the subjective fatigue and mental activities. A 
high level of noise (90 dBA) resulted in a feeling of irritation and distress in 
performing a calculation task (Miki et al., 1998). According to WHO (1995) noise has 
a detrimental effect on well being and quality of life when exposed to long period of 
time. 
Blinking is a protective mechanism, which is necessary for better optical 
performance. Reflex eye blinking occurs in response to a stimulus like noise and 
illumination. Eye blink rate may also get initiated by it (McMonnies, 2007). Reduce 
eye blink rate may be associated with poor performance. The increase or decrease in 
eye blink rate was found to be dependent on type of visual task, atmospheric 
condition, mental effort etc. (Oyster, 1999). The reason for eye blink rate not 
observed to be significant for all levels of age might be traced in terms of the fact that 
though noise has been found to affect cognitive and other performance, it did not have 
an impact on optical performance. As eye blink rate was a protective mechanism 
making a tear layer over the ocular surface, it did not, influence with the information 
processing. 
4.4.3 Colour combination 
Results of the present research showed that text-background colour 
combination was significant on reading time for both categories of subjects of all age 
levels. The colour combination on eye blink rate was found significant only for 
category-2 subjects of age level-3 (41-50 years). Colour combination was also 
observed to be significant on subjective response for category-1 subjects of age level-
2 (31-40 years) and for both categories of subjects for age level-3 (41-50 years). 
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Human information processing is generally dependent on the way of 
presentation as the extent of visibility is decided by the human visual system. The 
display colour was one factor, which affected visual performance greatly. The 
difference in foreground and background colour could be set on the basis of human 
visual system, however the colour were difficult to control as they were dependent on 
browser and computer to certain extent. Colour combination was shown to have an 
effect on reading performance (Wang and Chen, 2000). Previous researches have 
shown that colour contrast was an important factor in determining visual search 
efficiency (Bodrogi, 2003; Nagy and Sanchez, 1991). The difference in colour 
between a target and distracters has been shown to be of considerable importance in 
envisaging the clarity of the target (Carter and Carter 1981). A colour combination 
with a difference of 140 in colour value was shown to be sufficient by Shieh and Chen 
(1997) for screen design. The colour difference was found to be a significant factor 
when search performance and reading performance were evaluated (Wang et al., 
2002; and Wang and Chen, 2003). In a related study, Huang (2007) showed that the 
search time to find the computer icon got significantly affected by figure / background 
colour combination. Ling and Schaik (2002) from their study on the effect of text -
background colour combination on visual search of web pages concluded that high 
contrast and background colours resulted in faster search times as high contrast 
influenced differentiability leading to better search performance. Combination also 
affected significantly on preferences and the perceived quality of display (Ling and 
Schaik, 2002; and Perason and Schaik, 2003). Significant effect of colours was 
observed by (Hill and Scharff, 1997). A better performance was achieved by them for 
higher contrast. Some colour combinations (Charman, 1991) may put additional 
burden on eye due to chromatic aberration. Reading time was found significant on all 
colour combinations for subjects of different age levels in the present study. Four 
different colour combinations namely black text-white background, blue text-white 
background, green text-white background and black text - grey background was used 
to evaluate the visual performance. The sensitivity of people towards the blue colour 
come down with the advancement of age as it was difficult to focus on blue colour. 
The reason might be that the sharp blue image was not possible to obtain as the wave 
length for blue light could not be brought into focus (Galitz, 1997). Hence it was 
concluded that blue colour could be a better option for background but not suitable for 
text (Glatiz, 1997; Marcus, 1997; and TuUis, 1997). Colour like yellow or red compel 
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the subject to use them while blue or green may effectively be utilized to give 
background information. However some of the researches recommended blue colour 
as a better option for text presentation in combination of white as a background colour 
(TuUis, 1997; and Lalomia and Happ, 1987). Study conducted by Buchner and 
Baumgartner (2007) showed that proof reading performance was decisively better 
when dark text on light background was used thus contradicting the findings of 
Bridger (2003), who recommended light text over dark-background. Blue text on 
yellow background was similar to black text on white-background (Murch, 1984). 
Blue was equally bad to black when used as a background colour (Buchner and 
Baumgartner, 2007). The study conducted by Kritani and Shirai (2003) on the effect 
of background colour on users experiences in reading websites showed that green, 
white and blue colours gave a feeling of more consumption of time. Black on white 
page was most readable colour on the basis of participant's ratings (Nielsen, 2000). 
Black on white page was marginally significantly higher then other colour. User 
appeared to be familiar added positively towards readability performance (Wang and 
Chen, 2003; and Shieh and Lin, 2000). Colour lying on two ends of the colour 
spectrum should not be combined to avoid the loss of readability (Galitz, 1994). 
According to (Galitz, 1994) fatigue would also result if the colours were combined. 
Hill and Schraff (1997) found that there was no colour combination, which could lead 
to better readability. Lin (2003) showed that text colours did not affect visual 
performance, which was in contradiction with the findings of studies (Shieh and Lin, 
2000; Shieh and Chen, 1997), which showed that colour combination had a significant 
effect. 
Subjective response has been observed to be a good measure for judging the 
quality of display (Lin, 2003). Ahuja and Webster (2001) were of the opinion that for 
determining user satisfaction, subjective measure was a better option and might be 
helpful for designing visually alluring websites. Moreover, subjective evaluation 
along with the objective one could be used to enhance the task performance. Ling and 
Shaik (2002) while evaluating various text-background combinations in web pages 
found that high luminance contrast (like black on white and blue on yellow) colour 
combinations were preferred on the basis of subjective evaluation. Shieh and Lin 
(2000) observed that with the increase in the luminance contrast of text-background 
colour combination, the visual identification performance and subjective performance 
increased. The colour combination did not have a significant effect on users belonging 
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to age level-1 (21-30 years). Subjects probably were more concerned about the task 
and hence did not feel much about the text-background colour combination. Category-
1 subjects belonging to age level-2 (31-40 years) felt it in a different way, as they 
were able to more critically distinguish among different colour combinations due to 
the inadequate acclimatization to a web enviromnent. Category-2 subjects of the same 
age level did not feel the difference probably because of the above said 
acclimatization factor. For age level-3 (41-50 years) because of the reduced visual 
capabilities / function, the task demand increased requiring extra effort on their part 
thus putting them at a disadvantage. Moreover the thickening of lens caused reduction 
in ocular transmittance with age (Werner et al., 1990). Better visual performance and 
subjective preferences were observed for higher contrast ratios (Lin, 2003; and Wang 
and Chen, 2000). Lin and Huang (2006) showed that contrast ratio did not 
significantly affect on subjective rating. Also cooler colour combinations gave 
soothing effect to the user. On the basis of the subjective response, Wang and Chen 
(2003) found that green, white and blue colour when used as a background colour 
resulted in less amount of fatigue and irritation. 
Many vision related changes take place with age. Eye blink rate found 
significant in the present research for the subjects belonging to category-2 of age 
level-3 (41-50 years) was corroborating the same thing. Higher internet use duration 
was becoming probably taxing for the subject. The spontaneous eye blink rate found 
significant for subjects belonging to age level-3 (41-50 years) having greater internet 
access may be due to aging and prolonged surfing of the web. Because of this, ciliary 
and extra ocular muscles of the eye got weak and thus produced more visual strain. 
However for the same age level with category-1 subjects, same results were not 
obtained. The reason may be that the eyes were not focussing on the monitor for a 
longer duration and thus making available sufficient time for rest. For both categories 
subjects of age level-1 and -2 (21-30 and 31-40 years) the eye blink rate was not 
significant indicating proper functioning of eye muscle. The younger individuals with 
better clarity of optical media, better contrast sensitivity and good accommodation 
power can move effectively to adopt wider range of colour combinations whereas 
individuals above 40 years of age did not show such good adaptation. 
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CHAPTER V 
SUMMARY, CONCLUSIONS AND FUTURE RESEARCH 
5.1 Summary 
This research was carried out to investigate the effect of varying levels of age 
(21-30, 31-40, and 41-50 years) on readability task performance under the influence 
of levels of noise, illumination levels and text-background colour combinations. 
Another objective was to study the effects of internet use duration on readability task 
performance on the above said variables. Subjects were selected from a carefully 
selected pool for the present work. All the subjects selected for the experiment had 
normal vision without any previous history of neuromuscular disorder. In the study 
three independent variables namely equivalent noise levels, illumination levels and 
text-background colour combinations and three dependent variables viz. spontaneous 
eye blink rate, reading time and subjective response were determined. The 
experimental task was carried out in the environment of different equivalent noise 
levels and illumination levels on varying text - background colour combinations. The 
dependent variable spontaneous eye blink rate was measured with the help of a web 
cam while the reading time was obtained with the help of a specially designed timer. 
The subjective response was determined with the help of a response questionnaire 
given to the subjects. The independent variables noise level and level of illumination 
were measured using a sound level meter and a lux meter respectively. Various web 
pages with text-background colour combinations used were prepared and loaded on 
the computer. A three factor factorial design of repeated measure type was used for 
the analysis of the data. The conclusions derived were as presented below: 
5.2 Conclusions 
Based upon the result of this research, the following conclusions are made. 
1. The level of illumination had no significant effect on different performance 
parameters for age level -1 (21-30 yrs). It was found to be significant for age 
level -2 (31 -40 years) for both categories of users when the task performance 
was measured on the basis of reading time.Also for age level -3 (41-50 years) 
the illumination level was significant for subjects having an internet use 
duration of more than 2 hours per day on the basis of reading time. 
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2. The level of noise was observed to be significant on subjective response and 
reading time measure for all levels of age except at level-2 (31-40 years) and -
3 (41-50 years) of category-1 subjects when reading time was used as a 
measure of performance. The level of noise was not significant on 
spontaneous eye blink rate measure. 
3. The colour combination was found to have a significant effect on reading time 
for all levels of age. Moreover on SEBR measure the colour combination was 
significant only for category-2 subjects of age level-3 (41-50 years). The text-
background colour combination was also observed to be significant for 
category-1 users of age level-2(31-40 years) and for both categories of 
subjects of age level-3(4l-50 years) when subjective response was taken as a 
measure of task performance. 
5.3 Research implications 
The research implications that are based on the present study are stated below: 
1. Proper and due importance should be given to the ambient illumination while 
designing a human computer interaction environment for subjects of higher 
age group. 
2. Since the noise has been found to affect the performance, measures should be 
taken to control it and create a proper working environment. 
3. Colour combination was also found to affect the task performance implying 
thereby that a proper selection of colour combination was needed to improve 
the performance. 
5.4 Future research 
In the form of the scope for future research, following suggestions are made: 
1. Investigations should be carried out to study the performance of the subjects 
by taking into consideration the workstation design. 
2. User performance should be studied by checking the luminance contrast and 
viewing distance for different text sizes and format under the varying 
environmental factors for different age groups. 
3. Studies on users for different exposure durations in a mobile environment 
should be done to get a complete insight on the subject. 
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4. The eye problem is the single most common complaint in computer work 
task, the factors responsible for the complaint shoud be thoroughly worked out 
for a better computer work environment. 
5. The effect of task performance in the presence of physical environment like 
humidity, temperature, air velocity, visual ergonomics etc. and comfort also 
need to be to investigated. 
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Appendix - A 
PRE-TEST QUESTIONNAIRE 
Since you are going to be a subject to perform an experiment in the Ergonomics 
Laboratory, you are requested to please fill in the consent form and provide the 
desired information. 
Name:-
Date of birth:-
Height :-
Email/Telephone: 
Ref No 
Age 
Mass 
Vision 
Please tick the appropriate. 
1. Has the test procedure been fully explained to you? 
2. Are you colour blind? 
3. Do you have any eye problem? 
4. Any other problem worth mentioning 
Yes/No 
Yes/No 
Yes/No 
Yes/No 
If you have ansv^ered no, to all questions then you can reasonably be sure that you can 
perform the task to be given to you by the experimenter. 
1 declare that the above information is correct at the time of 
completing this questionnaire. 
Signature :- Date: 
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Appendix - B 
INSTRUCTION SHEET 
(For the subjects taking part in the experimental investigations) 
Dear Sir, 
I request you to kindly read the instructions carefully and act accordingly. 
1. Please sit comfortably on the seat before starting the experiment. 
2. You will see text on the LCD monitor screen. 
3. Enter your name and age in the space provided for this purpose. 
4. Click the start button; the clock starts automatically and the cursor will 
automatically go to the character entry space. 
5. Now you have to read the text. In order to discern a certain character in the 
text for e.g., character 'A', you have to read the pseudo-text line by line as fast 
as you can and push alphabet 'A' key on the keyboard every time when you 
detect that character. Your score will be simultaneously recorded. 
6. Push the stop command button immediately after finishing the task. 
7. The timer will stop. 
8. Your reading time and total character discerned will be recorded 
automatically. 
You are requested to co-operate in performing the experiment. 
Thanking you once again, 
(Syed Noorul Hasan) 
Ergonomic Research Division 
Department of Mechanical Engineering 
Aligarh Muslim University 
Aligarh, India 
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Appendix-C 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-1 (21-30 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day. 
Illumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-1 (60 dBA) Level-2 (70 dBA) Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
3 
4 
1 
1 
2 
2 
3 
1 
1 
2 
2.0 
1.1 
3 
0 
1 
2 
1 
5 
3 
3 
3 
4 
2.5 
1.5 
0 
2 
0 
2 
2 
3 
3 
0 
3 
2 
1.7 
1.3 
3 
4 
2 
3 
1 
4 
5 
2 
2 
2 
2.8 
1.2 
2 
4 
5 
2 
2 
1 
3 
6 
3 
2 
3 
3.1 
1.5 
3 
1 
2 
I 
1 
4 
4 
2 
2 
2 
2.2 
1.1 
4 
2 
1 
1 
1 
4 
3 
2 
1 
3 
2.2 
1.2 
11 
1 
2 
1 
1 
8 
2 
3 
2 
1 
3.2 
3.5 
3 
1 
3 
1 
1 
2 
4 
4 
2 
1 
2 
2.1 
1.2 
3 
1 
1 
1 
1 
3 
2 
2 
I 
1 
1.6 
0.8 
4 
1 
2 
1 
3 
5 
1 
3 
2 
3 
2.5 
1.4 
1 
1 
1 
1 
1 
2 
3 
4 
1 
2 
1.7 
I.I 
4 
1 
2 
0 
0 
2 
3 
4 
1 
1 
2 
1.6 
1.3 
4 
4 
2 
4 
1 
3 
3 
3 
3 
3 
3.0 
0.9 
2 
1 
1 
1 
2 
3 
2 
2 
2 
2 
1.8 
0.6 
0 
2 
4 
2 
1 
3 
2 
3 
2 
1 
2.0 
1.2 
1 
2 
2 
1 
1 
1 
5 
3 
2 
3 
2 
2.2 
1.2 
3 
2 
1 
2 
1 
4 
3 
4 
2 
2 
2.4 
1.1 
1 
2 
4 
1 
1 
3 
2 
3 
3 
3 
2.3 
1.1 
2 
2 
6 
1 
0 
4 
3 
6 
4 
0 
2.8 
2.2 
2 
6 
3 
0 
0 
2 
4 
4 
I 
1 
3 
2.4 
2.0 
1 
1 
3 
8 
1 
2 
2 
4 
3 
1 
2.6 
2.2 
2 
2 
2 
2 
1 
4 
2 
3 
2 
2 
2.2 
0.8 
4 
5 
1 
2 
1 
5 
6 
2 
2 
2 
3.0 
1.8 
3 
1 
4 
2 
2 
2 
3 
5 
2 
2 
4 
2.7 
1.3 
3 
2 
2 
1 
1 
4 
3 
2 
2 
2 
2.2 
0.9 
2 
3 
1 
1 
2 
3 
4 
3 
I 
2 
2.2 
1.0 
0 
4 
1 
3 
2 
3 
4 
2 
3 
2 
2.4 
1.3 
4 
1 
4 
0 
0 
2 
2 
3 
2 
1 
3 
1.8 
1.3 
2 
1 
2 
1 
2 
3 
2 
3 
2 
2 
2.0 
0.7 
2 
1 
1 
1 
1 
3 
2 
2 
2 
1 
1.6 
0.7 
1 
4 
2 
2 
2 
3 
5 
2 
3 
2 
2.6 
1.2 
6 
3 
4 
2 
3.3 
2.0 
1 
3 
1 
2 
1 
4 
4 
2 
3 
2 
2.3 
1.2 
1 
1 
2 
1 
1 
4 
2 
3 
3 
2 
2.0 
1.1 
2 
6 
2 
2 
1 
4 
6 
2 
2 
2 
2.9 
1.8 
2 
5 
2 
1 
2 
1 
4 
3 
2 
2 
2 
2.4 
1.3 
3 
2 
2 
5 
1 
4 
2 
3 
2 
2 
2.6 
1.2 
7 
3 
4 
5 
1 
5 
4 
3 
4 
1 
3.7 
1.8 
2 
3 
1 
3 
2 
3 
4 
4 
4 
2 
2.8 
I.O 
3 
1 
1 
2 
2 
1 
6 
3 
3 
3 
3 
2.5 
1.5 
6 
2 
1 
5 
2 
5 
3 
2 
4 
2 
3.2 
1.7 
4 
3 
0 
3 
1 
5 
2 
1 
3 
2 
2.4 
1.5 
0 
2 
2 
1 
1 
4 
3 
3 
3 
1 
2.0 
1.3 
4 
0 
1 
2 
1 
1 
3 
4 
3 
2 
2 
1.9 
1.2 
2 
0 
2 
1 
1 
3 
2 
3 
3 
2 
1.9 
1.0 
1 
4 
3 
1 
2 
3 
3 
3 
2 
2 
2.4 
1.0 
0 
3 
1 
0 
1 
3 
3 
4 
1 
2 
1.8 
1.4 
1 
2 
3 
2 
0 
0 
4 
4 
4 
3 
2 
2.4 
1.5 
1 
3 
2 
0 
0 
4 
2 
2 
4 
0 
1.8 
1.6 
0 
3 
1 
2 
1 
2 
4 
2 
3 
2 
2.0 
1.2 
2 
1 
2 
0 
2 
5 
2 
2 
2 
2 
2.0 
1.3 
2 
2 
2 
1 
2 
1 
4 
3 
1 
2 
2 
2.0 
0.9 
2 
3 
2 
1 
1 
3 
4 
3 
2 
1 
2.2 
1.0 
5 
3 
1 
2 
3 
3 
2 
3 
2 
2 
2.6 
1.1 
1 
4 
3 
1 
1 
3 
3 
3 
1 
1 
2.1 
1.2 
3 
2 
2 
1 
2 
1 
5 
4 
3 
3 
3 
2.6 
1.3 
1 
3 
1 
1 
1 
2 
4 
2 
1 
1 
1.7 
1.1 
1 
5 
2 
1 
I 
3 
4 
2 
2 
3 
2.4 
1.4 
2 
3 
1 
2 
2 
4 
3 
2 
3 
2 
2.4 
0.8 
4 
4 
3 
1 
3 
1 
5 
3 
2 
2 
2 
2.6 
1.3 
4 
3 
2 
4 
1 
3 
4 
2 
4 
2 
2.9 
I.I 
1 
3 
1 
1 
2 
2 
2 
3 
1 
2 
1.8 
0.8 
3 
4 
1 
3 
1 
4 
5 
2 
3 
1 
2.7 
1.4 
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Appendix-D 
Individual and mean values of the reading time along with standard deviation of subjects of age 
level-1 (21-30 years) under varying levels of noise and illumination for different text- background 
colour combinations for subjects having internet use duration of less than 2 hours per day. 
Illumi 
nation 
Level-l 
(ISO Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Levei-1 (60 dBA) Level-2 (70 dBA) Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
43.6 
45.1 
39.6 
43.8 
49.7 
40.5 
42.4 
38.0 
41.4 
51.3 
43.5 
4.2 
32.9 
41.0 
41.4 
39.2 
71.9 
38.6 
40.1 
41.4 
45.6 
52.8 
44.5 
10.9 
57.3 
55.3 
38.0 
55.1 
53.9 
52.5 
52.4 
36.0 
54.8 
54.1 
50.9 
7.5 
42.5 
44.2 
33.5 
47.7 
48.6 
45.1 
44.2 
32.5 
48.6 
49.5 
43.6 
6.1 
2 
40.4 
43.4 
33.0 
33.0 
59.8 
41.6 
41.5 
36.1 
30.6 
61.2 
42.1 
10.6 
39.7 
39.6 
52.4 
39.5 
33.5 
41.4 
36.5 
50.3 
40.3 
38.2 
41.1 
5.8 
40.8 
38.1 
54.4 
37.1 
40.3 
40.8 
40.2 
55.6 
37.1 
41.4 
42.6 
6.7 
37.0 
34.9 
38.5 
35.9 
33.8 
39.6 
32.5 
35.6 
34.5 
32.8 
35.5 
2.3 
3 
41.0 
47.7 
30.4 
30.4 
53.1 
47.3 
48.1 
31.1 
28.6 
52.2 
41.0 
9.9 
39.2 
28.5 
53.7 
29.3 
41.4 
42.4 
26.2 
48.4 
25.6 
45.4 
38.0 
10.0 
39.9 
35.2 
61.2 
36.2 
42.9 
42.7 
31.3 
60.6 
39.4 
48.9 
43.8 
10.2 
39.7 
39.3 
70.3 
39.1 
50.8 
34.1 
40.2 
65.4 
41.6 
52.1 
47.2 
12.2 
4 
43.7 
37.8 
35.3 
35.3 
53.7 
45.6 
38.1 
32.2 
32.9 
52.2 
40.7 
7.8 
37.6 
36.6 
58.6 
37.3 
51.0 
41.0 
39.4 
53.5 
38.2 
52.7 
44.6 
8.4 
39.7 
36.0 
65.3 
38.2 
52.7 
39.2 
38.2 
63.5 
35.6 
55.1 
46.3 
11.6 
48.5 
44.4 
56.3 
43.2 
44.7 
52.5 
42.2 
54.9 
45.7 
41.3 
47.4 
5.4 
1 
43.4 
47.2 
54.4 
41.0 
50.0 
56.0 
49.3 
52.3 
42.0 
53.5 
48.9 
5.4 
35.9 
47.5 
53.7 
51.3 
51.2 
46.3 
48.4 
54.8 
54.2 
48.6 
49.2 
5.5 
43.8 
44.4 
56.2 
58.5 
46.0 
46.3 
45.9 
54.3 
54.4 
49.0 
49.9 
5.5 
36.6 
44.9 
33.3 
57.1 
51.5 
37.5 
48.2 
38.4 
59.8 
52.1 
45.9 
9.2 
2 
36.8 
42.9 
34.3 
34.3 
48.0 
40.4 
39.7 
32.0 
33.6 
49.5 
39.2 
6.1 
42.4 
39.2 
58.2 
41.3 
48.6 
45.3 
36.5 
59.7 
40.3 
46.0 
45.7 
7.8 
37.1 
33.5 
54.4 
38.1 
47.4 
32.5 
31.3 
52.6 
41.6 
46.3 
41.5 
8.3 
43.7 
36.7 
58.0 
42.8 
46.8 
47.1 
35.1 
54.0 
41.3 
45.1 
45.1 
7.0 
3 
37.9 
39.8 
31.9 
31.9 
42.9 
42.4 
41.3 
30.1 
32.1 
46.2 
37.7 
5.7 
38.5 
41.0 
59.7 
39.8 
47.4 
45.1 
40.3 
59.7 
41.1 
51.3 
46.4 
8.0 
44.4 
37.7 
54.8 
43.7 
57.6 
46.6 
37.7 
55.6 
41.6 
52.4 
47.2 
7.4 
48.1 
54.9 
57.7 
47.4 
49.0 
50.2 
55.1 
59.7 
48.6 
49.0 
52.0 
4.4 
4 
40.8 
55.3 
36.9 
36.9 
50.3 
43.3 
48.6 
32.5 
34.5 
51.7 
43.1 
8.0 
42.9 
38.9 
52.5 
41.4 
64.9 
48.3 
36.2 
54.5 
42.6 
62.5 
48.4 
9.9 
40.0 
40.4 
56.4 
39.8 
46.9 
42.1 
37.5 
55.0 
40.1 
48.1 
44.6 
6.7 
40.1 
44.2 
42.4 
41.0 
49.2 
45.2 
43.2 
41.4 
41.0 
52.6 
44.0 
4.0 
1 
42.3 
64.4 
43.1 
47.6 
48.3 
47.4 
61.5 
41.6 
45.3 
49.7 
49.1 
7.8 
39.1 
41.6 
56.3 
53.0 
58.4 
56.3 
42.6 
52.4 
50.4 
55.0 
50.5 
6.9 
42.3 
36.7 
61.3 
43.6 
52.5 
44.9 
36.7 
59.3 
45.4 
53.3 
47.6 
8.7 
41.3 
54.4 
41.2 
66.7 
50.5 
48.0 
51.4 
41.2 
67.1 
48.9 
51.1 
9.5 
2 
39.0 
40.4 
55.3 
39.8 
30.7 
36.6 
39.5 
56.3 
40.1 
32.5 
41.0 
8.5 
37.1 
48.5 
62.4 
56.2 
41.5 
35.9 
45.6 
60.1 
51.4 
42.6 
48.1 
9.3 
42.4 
52.0 
52.9 
41.9 
36.1 
45.2 
52.2 
53.7 
47.9 
32.2 
45.6 
7.5 
42.4 
49.9 
60.8 
43.8 
65.2 
46.1 
50.2 
58.7 
44.1 
61.4 
52.2 
8.5 
3 
47.1 
51.7 
47.4 
46.3 
58.4 
51.1 
52.1 
48.6 
48.6 
59.0 
51.0 
4.5 
42.1 
40.1 
34.9 
41.4 
45.7 
48.5 
41.3 
32.5 
43.0 
48.7 
41.8 
5.2 
32.7 
33.1 
61.2 
35.8 
39.0 
39.7 
32.1 
54.6 
36.9 
39.0 
40.4 
9.7 
43.3 
46.1 
65.3 
44.4 
50.2 
43.2 
47.2 
60.0 
45.1 
54.6 
49.9 
7.6 
4 
47.2 
48.7 
32.9 
46.8 
55.1 
49.3 
46.3 
35.2 
45.1 
54.2 
46.1 
7.2 
40.8 
41.2 
50.5 
41.2 
51.9 
39.5 
42.7 
49.6 
47.4 
54.4 
45.9 
5.4 
50.3 
38.0 
57.3 
51.4 
45.2 
48.7 
39.9 
56.4 
54.1 
44.1 
48.5 
6.7 
38.6 
50.0 
53.4 
39.7 
39.0 
42.1 
48.5 
55.4 
42.2 
40.1 
44.9 
6.3 
1 
36.2 
46.8 
40.7 
39.4 
76.8 
39.2 
42.4 
45.7 
39.5 
59.0 
46.6 
12.4 
45.6 
44.9 
51.4 
44.3 
62.4 
41.3 
45.0 
54.7 
46.6 
65.4 
50.1 
8.2 
51.8 
48.0 
80.3 
44.0 
34.6 
48.5 
46.8 
58.3 
45.7 
34.2 
49.2 
13.1 
36.8 
43.6 
60.8 
46.0 
45.5 
39.6 
43.0 
58.2 
47.2 
44.4 
46.5 
7.5 
2 
45.1 
43.2 
56.4 
42.9 
54.8 
48.5 
41.9 
54.4 
41.3 
55.3 
48.4 
6.2 
42.9 
53.8 
48.1 
50.2 
45.7 
43.2 
54.9 
46.1 
50.6 
46.2 
48.2 
4.1 
51.0 
42.5 
52.2 
50.4 
67.2 
56.1 
45.9 
52.2 
49.6 
65.1 
53.2 
7.8 
39.9 
49.4 
52.2 
39.9 
69.1 
48.5 
47.3 
50.5 
40.2 
64.1 
50.1 
9.9 
3 
40.8 
47.8 
57.8 
39.8 
45.2 
51.1 
51.3 
56.3 
47.8 
48.1 
48.6 
5.9 
38.8 
41.4 
61.2 
37.9 
53.2 
40.5 
40.3 
59.5 
37.9 
50.0 
46.1 
9.1 
36.0 
52.7 
43.8 
35.9 
55.1 
32,5 
54.2 
41.6 
38.7 
56.5 
44.7 
9.1 
43.1 
53.0 
64.4 
42.1 
51.7 
40.6 
54.1 
48.6 
41.2 
52.8 
49.2 
7.6 
4 
46.8 
48.6 
58.2 
47.2 
51.9 
49.3 
49.8 
57.3 
45.2 
50.5 
50.5 
4.3 
42.2 
54.3 
60.3 
39.3 
38.9 
41.1 
55.5 
59.4 
40.6 
42.0 
47.4 
8.8 
38.7 
47.5 
46.9 
41.3 
53.7 
38.6 
46.6 
45.3 
42.6 
54.7 
45.6 
5.6 
40.3 
47.6 
65.0 
41.3 
53.9 
41.5 
48.8 
61.3 
44.0 
51.4 
49.5 
8.5 
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Appendix-E 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-1 (21-30 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day. 
Illumi 
nation 
Level-l 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
( 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Level-1 (60 dBA) 
Noise level 
Level-2 (70 dBA) Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
3.1 
3.5 
3.5 
2.7 
3.6 
2.5 
2.2 
3.1 
3.2 
2.5 
3.0 
0.5 
3.9 
2.8 
2.8 
2.8 
3.9 
3.1 
3.5 
2.8 
3.2 
3.3 
3.2 
0.4 
3.9 
3.5 
3.5 
2.3 
3.1 
3.3 
3.0 
3.0 
2.3 
2.7 
3.0 
0.5 
3.4 
3.8 
3.5 
2.3 
3.5 
3.0 
3.0 
3.4 
2.7 
3.1 
3.1 
0.4 
2 
3.0 
3.2 
3.9 
3.5 
3.3 
2.8 
3.0 
2.8 
2.9 
2.7 
3.1 
0.4 
1.6 
2.5 
2.5 
2.5 
3.3 
3.4 
3.0 
3.0 
2.7 
3.0 
2.7 
0.5 
2.6 
2.9 
3.3 
3.6 
3.7 
2.8 
2.8 
3.4 
3.6 
3.2 
3.2 
0.4 
2.2 
3.1 
3.5 
3.6 
3.9 
3.5 
2.7 
3.4 
3.0 
3.2 
3.2 
0.5 
3 
3.3 
3.6 
3.9 
3.8 
3.3 
2.7 
3.4 
3.7 
3.1 
3.1 
3.4 
0.4 
3.9 
3.6 
1.6 
3.6 
2.8 
2.9 
3.2 
2.5 
2.8 
3.1 
3.0 
0.6 
3.3 
2.3 
2.5 
3.6 
2.2 
2.5 
2.3 
2.7 
3.7 
2.6 
2.7 
0.5 
3.8 
3.1 
2.1 
3.6 
3.5 
3.5 
2.7 
2.1 
3.0 
3.5 
3.1 
0.6 
4 
3.6 
2.9 
4.0 
3.6 
2.8 
2.3 
3.0 
3.5 
3.3 
2.6 
3.1 
0.5 
4.0 
4.0 
3.2 
4.0 
3.6 
2.7 
3.0 
3.0 
3.0 
2.7 
3.3 
0.5 
2.8 
2.9 
3.3 
3.7 
3.9 
3.5 
3.0 
2.9 
3.7 
3.3 
3.3 
0.4 
2.7 
2.8 
3.1 
3.7 
3.6 
2.7 
2.9 
3.0 
3.2 
2.9 
3.0 
0.3 
1 
2.7 
2.6 
2.1 
3.3 
3.4 
2.7 
2.6 
2.3 
3.7 
2.5 
2.8 
0.5 
3.9 
3.7 
2.5 
2.1 
3.3 
2.8 
2.9 
2.6 
2.3 
3.3 
2.9 
0.6 
3.6 
3.2 
3.2 
2.7 
3.7 
3.7 
2.8 
2.8 
2.8 
3.3 
3.2 
0.4 
3.4 
3.0 
3.6 
2.0 
3.6 
3.4 
3.1 
3.4 
2.8 
3.6 
3.2 
0.5 
2 
2.4 
3.4 
3.4 
2.7 
3.5 
3.2 
3.1 
2.8 
3.0 
3.2 
3.0 
0.3 
3.7 
3.0 
2.2 
3.4 
3.3 
2.9 
3.5 
2,4 
2.9 
2.8 
3.0 
0.5 
2.5 
3.0 
3.5 
3.7 
3.8 
2.7 
3.2 
3.5 
3.7 
3.5 
3.3 
0.4 
2.2 
3.3 
3.1 
2.6 
3.2 
3.0 
2.8 
2.8 
2.4 
3.1 
2.8 
0.3 
3 
3.0 
3.0 
2.6 
2.8 
2.5 
3.6 
3.0 
2.6 
2.9 
3.1 
2.9 
0.3 
3.8 
3.7 
2.7 
3.8 
4.0 
2.9 
2.9 
3.0 
4.0 
3.0 
3.4 
0.5 
3.2 
3.0 
2.7 
3.2 
2.8 
2.9 
2.6 
3.1 
2.8 
2.9 
2.9 
0.2 
3.2 
3.6 
3.7 
3.9 
3.9 
3.7 
2.8 
3.6 
3.6 
3.9 
3.6 
0.3 
4 
2.7 
3.3 
3.7 
3.6 
3.3 
2.9 
3.2 
2.9 
3.4 
3.7 
3.2 
0.3 
3.7 
3.8 
3.4 
3.7 
2.4 
2.9 
3.1 
3.7 
3.3 
2.2 
3.2 
0.6 
3.3 
3.4 
3.4 
2.8 
3.0 
3.6 
3.1 
3.4 
2.7 
2.8 
3.1 
0.3 
3.9 
3.7 
3.5 
3.3 
3.5 
2.6 
3.3 
3.0 
2.9 
3.1 
3.3 
0.4 
1 
3.7 
3.2 
3.2 
2.7 
3.7 
3.2 
3.3 
3.0 
2.5 
3.1 
3.1 
0.4 
1.8 
3.8 
2.6 
2.6 
3.2 
2.9 
2.8 
2.6 
3.3 
3.5 
2.9 
0.6 
3.3 
2.6 
2.9 
2.0 
3.5 
3.1 
2.4 
3.3 
1.8 
3.1 
2.8 
0.6 
3.4 
3.2 
3.8 
3.8 
3.0 
3.0 
2.8 
3.2 
3.3 
2.7 
3.2 
0.4 
2 
2.1 
3.4 
2.7 
3.7 
3.4 
3.4 
3.1 
3.0 
3.5 
2.6 
3.1 
0.5 
2.5 
3.0 
3.1 
3.8 
3.2 
3.6 
3.3 
3.3 
3.4 
2.7 
3.2 
0.4 
2.3 
2.5 
1.6 
3.7 
2.8 
3.1 
1.8 
2.4 
3.0 
3.1 
2.6 
0.6 
2.8 
2.2 
3.8 
3.7 
2.6 
3.1 
2.9 
3.2 
3.4 
2.9 
3.0 
0.5 
3 
3.9 
3.4 
3.0 
3.5 
2.3 
2.7 
2.8 
2.6 
2.9 
2.3 
2.9 
0.5 
2.3 
3.0 
3.3 
3.7 
3.2 
3.3 
3.0 
3.3 
3.3 
2.6 
3.1 
0.4 
3.0 
3.0 
3.2 
2.7 
2.6 
3.3 
2.9 
3.4 
3.4 
2.8 
3.0 
0.3 
3.7 
2.9 
3.9 
2.6 
2.5 
3.7 
2.5 
3.7 
2.8 
2.8 
3.1 
0.5 
4 
2.2 
3.3 
3.2 
2.8 
2.9 
2.7 
2.9 
3.5 
3.0 
2.6 
2.9 
0.4 
3.1 
3.8 
2.9 
3.1 
3.5 
3.3 
3.1 
3.0 
2.6 
2.9 
3.1 
0.3 
2.7 
2.7 
3.2 
2.1 
3.7 
2.8 
2.3 
2.6 
2.7 
3.2 
2.8 
0.5 
3.0 
2.9 
3.2 
3.0 
3.7 
3.3 
3.2 
3.1 
2.5 
3.1 
3.1 
0.3 
1 
1.6 
3.2 
2.7 
3.0 
2.2 
2.5 
2.5 
2.4 
2.8 
2.7 
2.5 
0.4 
2.6 
1.9 
3.3 
2.4 
3.2 
3.1 
2.2 
2.9 
2.0 
2.4 
2.6 
0.5 
2.8 
3.2 
3.5 
3.3 
3.2 
2.6 
2.4 
3.1 
2.9 
2.8 
3.0 
0.3 
3.4 
2.9 
3.5 
2.7 
3.3 
2.6 
2.4 
3.2 
2.7 
2.6 
2.9 
0.4 
2 
1.8 
3.0 
3.7 
3.4 
1.9 
2.4 
2.4 
3.3 
3.4 
1.8 
2.7 
0.7 
3.4 
2.9 
3.7 
3.7 
3.4 
2.6 
2.4 
2.4 
3.7 
2.4 
3.0 
0.6 
2.7 
2.5 
3.9 
3.4 
2.7 
3.0 
2.4 
2.6 
2.4 
2.7 
2.8 
0.5 
3.5 
3.2 
3.7 
3.7 
1.9 
2.6 
2.6 
3.7 
3.0 
2.4 
3.0 
0.6 
3 
2.6 
2.6 
3.4 
3.0 
2.4 
2.5 
3.1 
2.9 
2.4 
2.1 
2.7 
0.4 
3.0 
2.1 
2.7 
2.6 
3.3 
3.6 
2.5 
2.3 
2.8 
1.8 
2.6 
0.5 
2.6 
2.5 
3.1 
3.4 
2.3 
3.3 
2.4 
2.5 
2.4 
2.6 
2.7 
0.4 
2.7 
3.0 
3.3 
2.7 
2.3 
2.4 
2.5 
3.3 
2.8 
2.6 
2.7 
0.4 
4 
3.7 
2.7 
3.4 
3.7 
3.5 
3.0 
2.4 
2.9 
3.5 
3.1 
3.2 
0.4 
3.5 
2.5 
2.7 
3.5 
3.3 
3.5 
2.9 
2.9 
3.1 
2.5 
3.0 
0.4 
3.0 
2.1 
2.8 
3.0 
2.2 
2.9 
2.5 
2.0 
2.4 
3.0 
2.6 
0.4 
3.3 
3.0 
3.3 
3.7 
3.6 
2.6 
2.8 
3.6 
2.6 
2.2 
3.0 
0.5 
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Appendix-F 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-1 (21-30 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
Illumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
( 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-1 (60 dBA) Level-2 (70 dBA) LeveI-3 (80 dBA) LeveI-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
2 
U 
1 
1 
3 
2 
9 
1 
1 
1 
3.2 
3.7 
2 
10 
I 
1 
0 
2 
7 
1 
2 
2 
2.8 
3.2 
1 
9 
4 
2 
0 
1 
5 
2 
2 
3 
2.9 
2.6 
1 
12 
0 
1 
0 
1 
4 
1 
3 
2 
2.5 
3.6 
2 
1 
0 
0 
1 
3 
1 
1 
1 
2 
2 
1.2 
0.9 
I 
1 
0 
1 
0 
1 
1 
2 
4 
1 
1.2 
1.1 
1 
1 
0 
2 
1 
2 
1 
1 
2 
1 
1.2 
0.6 
1 
0 
1 
1 
0 
2 
0 
3 
2 
1 
1.1 
1.0 
3 
1 
0 
1 
2 
0 
1 
3 
4 
2 
1 
1,5 
1.3 
1 
1 
0 
2 
0 
3 
1 
2 
3 
2 
1.5 
1.1 
1 
0 
0 
3 
1 
1 
2 
1 
2 
1 
1.2 
0.9 
2 
0 
0 
3 
0 
2 
2 
1 
2 
2 
1.4 
1.1 
4 
2 
1 
2 
1 
0 
3 
1 
3 
1 
2 
1.6 
1.0 
2 
1 
0 
1 
1 
2 
1 
1 
2 
2 
1.3 
0.7 
1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
1.3 
0.5 
0 
0 
3 
5 
1 
0 
1 
3 
1 
1 
1.5 
1.6 
1 
1 
3 
0 
0 
2 
2 
3 
1 
2 
3 
1.7 
1.2 
2 
2 
0 
2 
0 
3 
2 
1 
2 
2 
1.6 
1.0 
2 
9 
0 
5 
1 
2 
3 
2 
2 
1 
2.7 
2.6 
2 
8 
0 
3 
1 
2 
3 
2 
2 
2 
2.5 
2.1 
2 
1 
0 
0 
2 
0 
2 
1 
2 
3 
1 
1.2 
1.0 
2 
0 
0 
4 
0 
2 
0 
3 
2 
1 
1.4 
1.4 
2 
0 
0 
3 
1 
2 
1 
I 
2 
2 
1.4 
1.0 
1 
1 
0 
1 
1 
1 
1 
1 
2 
3 
1.2 
0.8 
3 4 
. 
3 
1 
2 
3 
1.5 
0.8 
1 
2 
0 
1 
0 
I 
2 
1 
1 
1 
I.O 
0.7 
1 
0 
1 
2 
0 
1 
2 
1 
3 
3 
1.4 
1.1 
1 
0 
1 
2 
1 
2 
0 
2 
1 
2 
1.2 
0.8 
1 
1 
1 
2 
0 
2 
4 
1 
2 
1 
1.5 
1.1 
I 
2 
2 
2 
0 
1 
2 
3 
1 
2 
1.6 
0.8 
0 
0 
3 
2 
0 
1 
1 
3 
4 
2 
1.6 
1.4 
2 
2 
1 
2 
2 
2 
2 
2 
3 
1 
1.9 
0.6 
1 2 3 
1 
6 
1 
2 
0 
1 
6 
2 
1 
3 
2.3 
2.1 
2 
9 
0 
2 
3 
2 
4 
1 
3 
3 
2.9 
2.4 
2 
7 
1 
3 
1 
2 
2 
2 
2 
1 
2.3 
1.8 
1 
12 
0 
2 
2 
3 
4 
2 
2 
1 
2.9 
3.4 
2 
1 
0 
2 
1 
3 
1 
3 
2 
2 
1.7 
0.9 
0 
0 
0 
2 
0 
1 
0 
3 
2 
1 
0.9 
1.1 
2 
2 
0 
5 
1 
3 
4 
1 
1 
2 
2.1 
1.5 
1 
0 
0 
0 
2 
1 
2 
2 
1 
2 
I.l 
0.9 
1 
1 
0 
1 
1 
1 
1 
1 
1 
3 
1.1 
0.7 
1 
0 
0 
2 
0 
I 
1 
1 
1 
2 
0.9 
0.7 
2 
3 
2 
0 
0 
2 
3 
3 
0 
3 
1.8 
1.3 
2 
1 
0 
2 
2 
2 
1 
4 
1 
1 
1.6 
1.1 
4 
3 
0 
0 
1 
0 
4 
1 
1 
2 
2 
1.4 
1.3 
I 
0 
0 
3 
1 
2 
3 
1 
2 
1 
1.4 
1.1 
2 
3 
0 
4 
0 
2 
3 
1 
2 
1 
1.8 
1.3 
1 
0 
3 
1 
2 
1 
3 
3 
2 
3 
1.9 
l.I 
' ' 2 
6 
0 
1 
0 
3 
5 
3 
3 
2 
2.5 
2.0 
1 
4 
1 
3 
1 
2 
4 
I 
2 
1 
2.0 
1.2 
I 
8 
1 
2 
0 
1 
2 
2 
1 
3 
2.1 
2.2 
3 
7 
0 
2 
1 
3 
2 
2 
3 
2 
2.5 
1.8 
0 
1 
1 
2 
0 
1 
4 
1 
2 
3 
1.5 
1.3 
1 
0 
0 
2 
0 
3 
1 
1 
I 
3 
1.2 
1.1 
2 
0 
0 
1 
0 
2 
1 
1 
2 
3 
1.2 
1.0 
2 
2 
0 
9 
2 
2 
2 
1 
3 
1 
2.4 
2.5 
3 4 
1 
0 
0 
1 
0 
3 
I 
2 
1 
3 
1.2 
1.1 
1 
0 
1 
2 
0 
1 
2 
3 
2 
2 
1.4 
1.0 
I 
0 
0 
1 
0 
1 
0 
1 
1 
2 
0.7 
0.7 
2 
0 
0 
3 
1 
1 
1 
1 
1 
2 
1.2 
0.9 
0 
2 
1 
2 
0 
2 
2 
1 
2 
2 
1.4 
0.8 
2 
0 
1 
2 
0 
2 
1 
2 
3 
2 
1.5 
1.0 
1 
3 
4 
2 
1 
2 
2 
2 
1 
1 
1.9 
1.0 
1 
0 
0 
1 
2 
1 
3 
2 
2 
3 
1.5 
1.1 
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Appendix-G 
Individual and mean values of the reading time along with standard deviation of subjects of age 
level-1 (21-30 years) under varying levels of noise and illumination for different text- background 
colour combinations for subjects having internet use duration of more than 2 hours per day. 
lUumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
Subject 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-1 (60 dBA) Level-2 (70 dBA) LeveI-3 (80 dBA) LeveI-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
36.3 
40.0 
43.8 
60.4 
31.7 
38.3 
39.5 
42.1 
62.3 
32.4 
42.7 
10.6 
47.7 
28.9 
42.6 
42.3 
25.3 
49.1 
31.3 
45.3 
48.4 
30.0 
39.1 
9.2 
40.5 
36.2 
29.5 
53.3 
24.6 
42.5 
39.5 
31.3 
54.4 
31.7 
38.3 
9.8 
48.2 
43.0 
33.7 
50.0 
37.6 
43.3 
44.0 
38.6 
52.2 
38.2 
42.9 
6.0 
2 
43.1 
34.1 
29.4 
44.6 
36.2 
41.4 
38.1 
34.3 
45.6 
36.0 
38.3 
5.2 
39.9 
37.9 
29.4 
54.2 
28.7 
40.1 
41.1 
32.2 
54.4 
34.3 
39.2 
9.1 
44.9 
36.4 
32.5 
56.7 
25.2 
46.4 
41.3 
35.5 
57.5 
28.7 
40.5 
11.0 
38.8 
40.6 
31.2 
39.9 
29.0 
40.2 
41.6 
31.3 
41.1 
33.3 
36.7 
4.9 
3 
46.1 
40.0 
28.5 
58.4 
33.9 
45.4 
39.9 
31.5 
59.6 
32.9 
41.6 
10.8 
44.1 
43.1 
29.7 
52.6 
27.0 
45.1 
44.1 
30.1 
51.5 
34.1 
40.1 
9.3 
46.6 
35.9 
37.0 
60.5 
28.3 
47.6 
37.5 
39.9 
60.4 
31.2 
42.5 
11.2 
49.6 
36.8 
39.0 
70.6 
22.2 
48.8 
38.2 
40.1 
61.6 
29.8 
43.7 
14.4 
4 
44.2 
31.0 
25.6 
40.4 
28.9 
42.2 
34.1 
32.5 
41.4 
31.5 
35.2 
6.4 
44.0 
48.7 
27.1 
59.9 
27.4 
44.9 
49.7 
31.7 
61.3 
30.2 
42.5 
12.9 
47.4 
43.0 
34.9 
67.5 
29.4 
46.9 
45.8 
37.7 
65.3 
30.7 
44.9 
13.1 
52.5 
20.3 
33.4 
57.8 
33.0 
56.4 
32.2 
38.5 
58.1 
35.0 
41.7 
13.4 
1 
49.7 
46.6 
38.2 
53.6 
35.4 
52.7 
47.7 
41.4 
53.7 
36.5 
45.5 
7.2 
51.8 
43.9 
43.4 
52.1 
23.6 
52.3 
44.3 
44.6 
53.3 
33.5 
44.3 
9.5 
45.4 
39.3 
32.1 
57.4 
27.1 
46.8 
41.9 
35.5 
55.5 
31.1 
41.2 
10.2 
49.9 
40.8 
43.4 
70.0 
43.4 
50.1 
41.3 
45.3 
61.3 
45.4 
49.1 
9.5 
2 
44.8 
42.2 
36.7 
55.6 
36.6 
45.8 
45.3 
46.7 
50.0 
37.6 
44.1 
6.1 
45.0 
35.4 
42.2 
59.1 
28.6 
47.0 
37.2 
45.2 
60.2 
34.3 
43.4 
10.3 
45.2 
34.8 
30.9 
57.4 
27.1 
50.5 
35.2 
41.0 
55.5 
31.4 
40.9 
10.8 
38.0 
34.1 
35.0 
60.0 
35.0 
40.2 
36.2 
38.5 
55.9 
36.1 
40.9 
9.2 
3 
64.1 
36.0 
27.4 
43.9 
35.9 
60.1 
39.5 
32.7 
44.6 
38.6 
42.3 
11.6 
48.1 
46.4 
29.2 
59.3 
34.8 
50.1 
48.6 
31.7 
58.6 
36.6 
44.3 
10.8 
51.4 
43.5 
32.1 
55.7 
29.3 
52.4 
45.8 
42.1 
54.9 
32.6 
44.0 
9.9 
39.7 
34.7 
34.5 
58.7 
34.5 
40.2 
37.5 
39.2 
57.2 
38.5 
41.5 
9.0 
4 
47.6 
34.4 
27.9 
57.5 
32.1 
42.6 
34.3 
31.3 
59.3 
33.5 
40.0 
11.2 
50.7 
52.3 
30.5 
54.9 
24.8 
52.7 
51.1 
44.1 
54.4 
29.6 
44.5 
11.7 
45.5 
35.1 
36.5 
58.5 
32.1 
42.1 
41.0 
39.2 
55.1 
33.5 
41.9 
8.9 
37.9 
38.6 
38.2 
45.3 
38.2 
40.8 
39.8 
37.5 
44.2 
39.7 
40.0 
2.7 
1 
47.6 
51.9 
39.1 
43.0 
32.9 
49.5 
56.3 
42.2 
47.4 
39.5 
44.9 
6.9 
39.1 
38.2 
47.9 
58.6 
30.9 
40.4 
39.2 
45.3 
55.4 
31.6 
42.6 
9.2 
46.0 
40.2 
39.2 
65.6 
32.8 
48.2 
42.2 
43.0 
62.5 
33.5 
45.3 
11.0 
55.4 
45.9 
34.8 
40.9 
45.9 
53.9 
47.8 
35.4 
42.2 
48.5 
45.1 
6.9 
2 
41.4 
39.2 
34.5 
56.8 
32.6 
45.2 
40.1 
35.5 
58.5 
37.4 
42.1 
8.9 
53.1 
38.3 
38.1 
63.1 
35.8 
52.1 
40.2 
39.1 
61.2 
36.2 
45.7 
10.6 
63.3 
36.4 
44.4 
54.9 
30.8 
60.1 
39.2 
59.4 
50.3 
33.6 
47.2 
12.0 
42.5 
38.8 
29.2 
63.0 
38.2 
45.8 
40.1 
33.1 
59.9 
37.9 
42.8 
10.8 
3 
41.2 
38.8 
34.1 
48.9 
33.4 
42.2 
39.9 
37.1 
49.2 
34.5 
39.9 
5.7 
44.9 
39.6 
28.4 
58.4 
29.1 
49.4 
37.5 
37.1 
57.8 
32.0 
41.4 
11.0 
45.6 
35.6 
38.2 
61.0 
31.6 
48.2 
41.4 
34.3 
58.7 
35.2 
43.0 
10.3 
56.8 
43.9 
31.6 
67.2 
43.9 
53.2 
45.7 
38.7 
61.4 
45.3 
48.8 
10.8 
4 
44.3 
26.6 
32.2 
33.9 
29.4 
45.4 
34.2 
41.3 
35.5 
31.5 
35.4 
6.3 
44.7 
29.9 
27.8 
51.7 
29.4 
40.9 
32.6 
34.1 
50.2 
31.4 
37.3 
8.9 
55.8 
38.3 
29.3 
57.1 
29.6 
54.9 
39.8 
31.3 
57.5 
31.6 
42.5 
12.4 
57.0 
40.8 
33.0 
54.1 
40.8 
52.5 
41.8 
34.6 
52.5 
42.2 
44.9 
8.5 
1 
46.2 
40.7 
35.1 
42.7 
24.7 
48.2 
40.2 
38.2 
45.4 
30.7 
39.2 
7.3 
35.3 
36.3 
34.5 
53.6 
32.7 
39.6 
37.7 
37.5 
54.3 
33.4 
39.5 
7.9 
48.5 
41.6 
39.3 
83.6 
36.0 
47.3 
44.6 
36.8 
60.9 
38.5 
47.7 
14.6 
75.6 
34.7 
34.5 
61,8 
34.8 
65.1 
38.3 
40.1 
60.5 
35.6 
48.1 
15.8 
2 
45.4 
43.5 
44.7 
58.3 
32.5 
48.2 
45.9 
46.6 
55.2 
34.6 
45.5 
7.9 
63.0 
37.8 
34.4 
49.1 
25.1 
60.2 
39.8 
38.8 
49.8 
30.5 
42.8 
12.4 
66.0 
35.7 
33.3 
51.0 
37.7 
60.3 
36.3 
38.8 
49.9 
40.1 
44.9 
11.3 
45.7 
27.2 
35.2 
51,6 
35.2 
46.8 
31.5 
39.4 
48.6 
36.4 
39.7 
8.0 
3 
57.3 
37.7 
35.6 
57.4 
25.8 
56.3 
39.8 
38.5 
56.2 
31.6 
43.6 
12.0 
65.7 
35.0 
30.9 
62.5 
26.6 
61.3 
36.1 
41.1 
61.3 
29.9 
45.0 
15.7 
51.4 
30.1 
38.5 
44.8 
37.9 
54.2 
37.5 
41.3 
43.8 
41.4 
42.1 
7.0 
46.8 
39.1 
28.9 
65.4 
28.9 
44.1 
41.1 
32.3 
62.4 
31.6 
42.0 
13.1 
4 
46.5 
37.9 
32.2 
59.0 
26.3 
48.2 
39.9 
34.2 
52.2 
29.5 
40.6 
10.6 
64.7 
35.1 
29.2 
61.4 
28.4 
62.3 
37.5 
30.0 
58.6 
30.9 
43.8 
15.7 
46.8 
37.9 
32.5 
47.5 
33.2 
47.6 
37.7 
35.5 
45.3 
34.5 
39.8 
6.2 
50.4 
32.2 
26.9 
65.9 
26.8 
51.5 
35.3 
36.9 
63.1 
31.3 
42.0 
14.6 
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Appendix-H 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-1 (21-30 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
day. 
Illumi 
nation 
Level-1 
(ISO Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
1 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
LeveI-1 (60 dBA) LeveI-2 (70 dBA) Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
1 
3.5 . 
2.1 
3.8 
2.1 
3.9 
2.5 
3.3 
2.3 
2.8 
3.2 
2.9 
0.7 
3.8 
3.9 
3.3 
2.7 
3.9 
3.0 
2.5 
3.3 
3.2 
3.9 
3.3 
0.5 
3.9 
2.6 
3.8 
3.4 
4.0 
3.3 
2.7 
3.6 
2.7 
3.2 
3.3 
0.5 
2.7 
3.9 
3.4 
3.3 
3.0 
2.5 
3.7 
2.7 
2.1 
2.4 
2.9 
0.6 
2 
3.8 
3.9 
4.0 
2.3 
3.5 
2.4 
2.9 
3.5 
3.3 
3.4 
3.3 
0.6 
4.0 
3.9 
3.5 
2.3 
4.0 
3.4 
3.0 
3.5 
2.8 
3.4 
3.4 
0.5 
3.4 
3.2 
4.0 
2.8 
3.9 
2.8 
3.0 
3.6 
3.3 
3.8 
3.4 
0.4 
3.9 
3.7 
3.5 
3.5 
3.9 
2.5 
3.9 
3.7 
2.9 
3.4 
3.5 
0.5 
3 
3.9 
3.9 
3.9 
2.3 
3.6 
2.8 
3.9 
2.8 
2.8 
3.9 
3.3 
0.6 
3.5 
3.8 
3.0 
1.6 
3.7 
2.6 
3.3 
3.3 
3.4 
3.7 
3.2 
0.6 
3.4 
3.5 
3.8 
2.5 
3.9 
2.8 
3.3 
3.7 
2.5 
3.3 
3.3 
0.5 
3.8 
3.2 
2.8 
2.5 
4.0 
3.2 
3.6 
2.7 
3.2 
3.7 
3.2 
0.5 
4 
3.0 
3.4 
4.0 
2.1 
3.0 
3.0 
3.5 
3.0 
3.4 
3.0 
3.1 
0.5 
3.6 
3.7 
3.6 
2.6 
3.3 
3.7 
2.9 
2.0 
3.7 
3.0 
3.2 
0.6 
3.4 
3.7 
3.7 
3.9 
3.4 
3.1 
3.8 
3.2 
3.0 
3.1 
3.4 
0.3 
3.9 
3.9 
3.7 
2.3 
3.7 
2.5 
3.9 
2.8 
2.2 
2.5 
3.1 
0.7 
1 
3.2 
4.0 
3.5 
2.1 
3.4 
2.7 
2.3 
3.7 
2.4 
3.1 
3.0 
0.6 
3.5 
2.0 
3.5 
2.5 
3.4 
2.6 
3.0 
2.4 
3.3 
3.2 
2.9 
0.5 
3.4 
3.3 
3.5 
2.9 
3.5 
3.3 
3.4 
3.4 
3.2 
3.1 
3.3 
0.2 
2.6 
3.3 
3.7 
3.0 
3.5 
1.8 
3.1 
3.2 
2.9 
3.0 
3.0 
0.5 
2 
3.5 
3.4 
3.5 
3.0 
3.4 
2.8 
3.4 
3.0 
3.0 
2.9 
3.2 
0.3 
3.6 
3.9 
3.5 
2.2 
3.7 
2.8 
3.1 
3.1 
2.6 
3.2 
3.2 
0.5 
3.4 
4.0 
3.6 
3.2 
3.7 
3.3 
3.8 
3.4 
2.0 
3.4 
3.4 
0.5 
3.9 
3.9 
3.7 
2.7 
3.6 
3.0 
3.2 
3.2 
2.8 
2.7 
3.2 
0.5 
3 
3.5 
3.4 
3.2 
3.0 
3.7 
3.0 
2.3 
2.4 
3.0 
3.1 
3,0 
0.4 
3.3 
3.9 
3.0 
3.0 
3.5 
3.3 
2.4 
2.3 
2.8 
3.3 
3.1 
0.5 
3.3 
3.9 
3.2 
3.2 
3.7 
2.7 
2.7 
3.1 
3.0 
3.2 
3.2 
0.4 
3.5 
3.9 
3.5 
3.3 
3.4 
3.5 
3.1 
3.0 
2.5 
2.8 
3.2 
0.4 
4 
3.7 
3.0 
3.4 
3.2 
3.4 
2.7 
3.3 
3.0 
3.3 
2.7 
3.2 
0.3 
3.0 
3.9 
3.6 
2.8 
3.7 
3.0 
2.8 
3.4 
3.1 
3.7 
3.3 
0.4 
3.2 
4,0 
3.6 
3.2 
3.7 
3,0 
3.8 
3.6 
2.8 
3.0 
3.4 
0.4 
3.1 
2.6 
3.6 
3.0 
3.7 
3.3 
2.9 
2.0 
2.8 
3.6 
3.0 
0.5 
1 
3.8 
2.3 
3.3 
2.5 
2.9 
3.2 
2.7 
2.4 
3.0 
2.4 
2.8 
0.5 
3.7 
3.3 
3.3 
2.5 
3.4 
3.3 
3.1 
3.1 
2.3 
3.4 
3.1 
0.4 
3.5 
2.8 
3.7 
2.4 
2.8 
3.1 
3.1 
2.8 
2.1 
2.7 
2.9 
0,5 
3,5 
3.1 
3.5 
2.8 
3.7 
3.0 
2.3 
3.0 
3.0 
2.1 
3.0 
0.5 
2 
3.3 
3.9 
3.2 
3.1 
3.0 
3.1 
3.6 
2.7 
2.8 
2.8 
3.1 
0.4 
3.9 
3.9 
2.8 
2.6 
3.7 
3.1 
2.3 
3.1 
2.8 
3.5 
3.1 
0.6 
2.8 
4.0 
3.3 
1.6 
3.5 
2.9 
3.0 
3.1 
1.6 
3.1 
2,9 
0.8 
3.7 
3.3 
3.8 
3.4 
3.4 
3,2 
3.2 
3.2 
3.2 
2.3 
3.3 
0.4 
3 
3.9 
3.1 
3.2 
3.1 
3.5 
2.5 
2.3 
3.3 
3.3 
3.1 
3.1 
0.5 
2.8 
3.8 
2.8 
2.0 
3.0 
3.0 
2.7 
2.4 
2.7 
3.1 
2.8 
0.5 
3.2 
3.5 
3.6 
2.8 
3.9 
2.8 
3.5 
2.0 
2.5 
2.0 
3.0 
0.7 
3.5 
3.9 
3.2 
2.2 
3.3 
2.8 
2.7 
2.7 
2.0 
2.2 
2.8 
0.6 
4 
2.7 
3.2 
2.1 
3.5 
2.8 
2.0 
2.8 
2.5 
2.4 
3.0 
2.7 
0.5 
3.0 
3.8 
3.0 
3.2 
3.4 
2.8 
2.8 
2.9 
3.2 
2.8 
3.1 
0.3 
3.3 
2.6 
2.9 
2.8 
3.4 
3.1 
2.4 
2.7 
3.0 
3.1 
2.9 
0.3 
3.9 
3.8 
3.2 
3.2 
3.2 
3.4 
3.1 
2.9 
3.0 
2.8 
3.2 
0.4 
1 
2.6 
3.4 
3.7 
1.6 
2.6 
2.7 
2.9 
2.7 
2.4 
2.7 
2.7 
0.6 
3.6 
2.1 
2.7 
3.3 
3.2 
3.3 
2.5 
3.5 
2.8 
3.2 
3.0 
0.5 
2.3 
3.8 
2.7 
1.8 
3.2 
1.9 
2.3 
2.3 
2.3 
1.9 
2.4 
0.6 
3.2 
2.6 
3.7 
2.8 
3.7 
2.8 
2.0 
2.7 
2.7 
2.0 
2.8 
0.6 
2 
2.9 
3.9 
2.9 
2.9 
2.6 
2.4 
3.5 
3.1 
2.9 
2.7 
3.0 
0.4 
4,0 
3.8 
3,6 
2,9 
2,4 
2,7 
2.6 
3.0 
2.4 
2.4 
3.0 
0.6 
3.3 
4.0 
3.7 
2.3 
3.2 
2.4 
3.3 
3.1 
2.3 
2.3 
3.0 
0.6 
2.1 
2.7 
3.4 
2.0 
3.8 
2.4 
2.6 
2.8 
1.6 
2.6 
2.6 
0.6 
3 
3.6 
3.8 
3.6 
2.6 
2.6 
3.1 
2.6 
2.9 
3.1 
2.4 
3.0 
0.5 
3.7 
3.3 
2.6 
2.8 
2.9 
2.4 
2.9 
2.7 
2.6 
2.7 
2.8 
0.4 
3.7 
3.2 
2.9 
2.9 
3.2 
3.1 
3.0 
2.5 
3.0 
2.4 
3.0 
0.4 
1.8 
3.9 
3.2 
2.6 
3.2 
1.6 
2.4 
2.3 
2.4 
2.6 
2.6 
0.7 
4 
3.0 
3.2 
3.0 
3.8 
3.0 
2.1 
3.1 
2.4 
2.9 
3.1 
2.9 
0.4 
3.0 
3.8 
2.8 
3.2 
3.6 
2.6 
2.2 
2.7 
3.1 
3.0 
3.0 
0.5 
2.8 
3.8 
3.2 
3,0 
3,7 
1.6 
2.3 
2.4 
2.4 
2.7 
2.8 
0.7 
2.9 
3.5 
2.1 
2.3 
3.4 
2.7 
3.5 
2.1 
2.6 
2.0 
2.7 
0.6 
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Appendix-I 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-2 (31-40 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day 
Illumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
( 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 • 
6 
7 
8 
9 
10 
Mean 
SD 
Level-1 (60 dBA) 
Colour combination ( 
1 
0 
2 
2 
2 
2 
3 
4 
3 
2 
2 
2.2 
1.0 
1 
2 
2 
3 
2 
3 
4 
2 
3 
3 
2.5 
0.8 
0 
0 
3 
3 
1 
4 
1 
3 
3 
5 
2.3 
1.7 
1 
2 
2 
2 
2 
3 
3 
3 
2 
3 
2.3 
0.7 
2 
0 
2 
4 
2 
3 
2 
2 
5 
3 
3 
2.6 
1.3 
1 
1 
3 
4 
2 
4 
5 
4 
4 
2 
3.0 
1.4 
0 
1 
4 
3 
1 
2 
3 
5 
3 
2 
2.4 
1.5 
2 
1 
2 
3 
2 
2 
1 
3 
3 
3 
2.2 
0.8 
3 
0 
3 
2 
4 
2 
4 
3 
3 
4 
2 
2.7 
1.3 
2 
1 
1 
2 
3 
5 
3 
2 
3 
3 
2.5 
1.2 
1 
1 
2 
4 
2 
4 
3 
3 
4 
3 
2.7 
1.2 
2 
2 
1 
2 
1 
2 
3 
2 
3 
3 
2.1 
0.7 
4 
0 
4 
4 
2 
2 
3 
3 
2 
2 
2 
2.4 
1.2 
2 
0 
2 
2 
3 
4 
2 
2 
3 
2 
2.2 
1.0 
1 
1 
1 
3 
2 
3 
1 
2 
3 
3 
2.0 
0.9 
3 
2 
1 
3 
2 
3 
3 
2 
3 
4 
2.6 
0.8 
Noise level 
Level-2 (70 dBA) 
Colour combination < 
1 
1 
1 
3 
1 
3 
2 
2 
3 
3 
3 
2.2 
0.9 
2 
4 
2 
4 
2 
3 
3 
4 
4 
3 
3.1 
0.9 
2 
0 
1 
2 
3 
2 
3 
2 
3 
4 
2.2 
1.1 
3 
2 
4 
3 
3 
4 
5 
5 
3 
3 
3.5 
1.0 
2 
2 
0 
1 
2 
2 
3 
0 
4 
2 
2 
1.8 
1.2 
1 
1 
2 
3 
2 
1 
4 
2 
3 
3 
2.2 
1.0 
3 
0 
3 
5 
2 
3 
2 
4 
4 
3 
2.9 
1.4 
2 
1 
2 
2 
4 
2 
3 
3 
2 
4 
2.5 
1.0 
3 
2 
0 
4 
2 
3 
4 
2 
3 
2 
3 
2.5 
1.2 
1 
1 
2 
2 
3 
2 
3 
3 
3 
3 
2.3 
0.8 
3 
1 
2 
1 
4 
4 
3 
3 
2 
3 
2.6 
1.1 
2 
3 
3 
2 
2 
3 
4 
4 
2 
3 
2.8 
0.8 
4 
2 
0 
3 
2 
3 
5 
3 
4 
3 
3 
2.8 
1.3 
1 
2 
3 
4 
2 
1 
3 
2 
4 
2 
2.4 
I.l 
0 
1 
1 
5 
2 
3 
2 
2 
4 
2 
2.2 
1.5 
3 
2 
2 
2 
0 
5 
3 
3 
2 
2 
2.4 
1.3 
Level-3 (80 dBA) 
I!oIour combination ( 
1 
1 
1 
2 
4 
2 
3 
1 
3 
4 
2 
2.3 
1.2 
1 
1 
2 
4 
2 
2 
4 
2 
5 
3 
2.6 
1.3 
3 
0 
3 
2 
3 
3 
3 
4 
3 
4 
2.8 
1.1 
2 
2 
2 
3 
2 
3 
2 
3 
3 
3 
2.5 
0.5 
2 
2 
1 
1 
2 
3 
2 
3 
4 
2 
3 
2.3 
0.9 
1 
1 
3 
3 
2 
3 
3 
3 
4 
3 
2.6 
1.0 
3 
1 
2 
4 
2 
4 
2 
3 
4 
3 
2.8 
1.0 
3 
2 
4 
2 
2 
3 
2 
4 
2 
3 
2.7 
0.8 
3 
2 
1 
2 
4 
4 
3 
3 
2 
4 
4 
2.9 
1.1 
2 
1 
2 
2 
2 
4 
3 
2 
3 
3 
2.4 
0.8 
5 
0 
3 
1 
2 
5 
3 
3 
2 
2 
2.6 
1.6 
3 
2 
4 
1 
2 
4 
3 
4 
1 
3 
2.7 
1.2 
4 
3 
1 
4 
2 
1 
3 
2 
4 
3 
2 
2.5 
1.1 
1 
1 
2 
1 
4 
3 
4 
3 
2 
5 
2.6 
1.4 
1 
1 
2 
2 
2 
3 
3 
2 
3 
2 
2.1 
0.7 
2 
2 
4 
2 
2 
2 
1 
5 
2 
3 
2.5 
1.2 
LeveI-4 (90 dBA) 
Colour combination 
1 
1 
3 
3 
2 
3 
4 
3 
3 
3 
3 
2.8 
0.8 
2 
3 
2 
2 
2 
2 
3 
3 
3 
4 
2.6 
0.7 
2 
1 
1 
4 
2 
2 
1 
1 
4 
2 
2.0 
1.2 
3 
2 
2 
2 
3 
3 
3 
3 
2 
3 
2.6 
0.5 
2 
0 
3 
2 
3 
3 
2 
3 
3 
4 
3 
2.6 
1.1 
3 
1 
3 
2 
3 
3 
2 
4 
3 
3 
2.7 
0.8 
2 
0 
2 
4 
2 
2 
3 
2 
5 
3 
2.5 
1.4 
2 
2 
1 
2 
4 
2 
2 
2 
2 
3 
2.2 
0.8 
3 
1 
0 
2 
2 
2 
1 
2 
2 
3 
3 
1.8 
0.9 
3 
1 
1 
2 
1 
4 
2 
2 
3 
3 
2.2 
1.0 
2 
0 
2 
4 
2 
3 
0 
3 
4 
3 
2.3 
1.4 
2 
3 
1 
2 
3 
4 
2 
2 
2 
3 
2.4 
0.8 
4 
2 
1 
2 
3 
2 
3 
2 
3 
4 
4 
2.6 
1.0 
2 
2 
1 
4 
2 
3 
3 
2 
5 
3 
2.7 
1.2 
2 
0 
3 
2 
4 
2 
2 
4 
3 
4 
2.6 
1.3 
2 
1 
2 
2 
2 
3 
3 
2 
2 
4 
2.3 
0.8 
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lUumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Level-1 (60 dBA) 
Colour combination 
1 
65.0 
42.2 
45.1 
43.6 
58.2 
62.3 
45.0 
48.5 
46.4 
59.6 
51.6 
8.7 
75.0 
40.7 
45.1 
44.7 
62.1 
72.1 
39.5 
41.5 
45.1 
63.2 
52.9 
13.7 
61.3 
31.8 
37.6 
35.1 
57.1 
60.1 
41.3 
46.4 
37.2 
58.7 
46.7 
11.6 
60.9 
38.1 
42.3 
40.4 
56.1 
59.9 
48.3 
44.3 
41.4 
58.4 
49.0 
8.9 
2 
78.6 
38.6 
41.2 
40.1 
71.2 
67.3 
36.9 
42.1 
42.1 
65.2 
52.3 
16.1 
78.1 
32.7 
37.1 
36.2 
72.1 
71.7 
33.1 
42.4 
38.5 
71.3 
51.3 
19.2 
53.3 
31.7 
34.5 
33.6 
51.2 
52.2 
32.8 
35.3 
36.3 
56.3 
41.7 
10.1 
61.0 
32.2 
37.2 
36.1 
56.2 
60.1 
39.8 
38.7 
39.4 
59.5 
46.0 
11.6 
3 
53.3 
37.6 
40.2 
39.1 
50.1 
52.2 
40.1 
42.4 
40.1 
51.5 
44.7 
6.3 
63.2 
33.8 
38.7 
35.1 
61.2 
61.3 
36.6 
41.4 
37.1 
62.4 
47.1 
13.0 
57.6 
55.5 
39.2 
36.1 
56.3 
54.4 
54.8 
42.4 
38.2 
59.9 
49.4 
9.3 
52.2 
35.7 
34.2 
32.2 
50.3 
54.4 
41.6 
36.4 
38.5 
48.6 
42.4 
8.2 
4 
56.4 
41.8 
45.6 
43.6 
53.2 
54.1 
45.4 
46.4 
46.6 
54.1 
48.7 
5.2 
67.9 
34.6 
41.3 
40.3 
62.2 
60.1 
39.5 
42.1 
41.2 
66.3 
49.6 
12.9 
55.6 
34.0 
40.2 
39.6 
52.1 
52.2 
39.9 
43.4 
40.4 
53.2 
45.0 
7.5 
51.7 
40.0 
39.5 
38.1 
50.2 
52.2 
42.9 
41.6 
40.3 
54.3 
45.1 
6.2 
i ^ U l S C ICVCl 
Levei-2 (70 dBA) 
Colour combination 
1 
72.0 
33.2 
37.1 
35.1 
66.3 
69.2 
37.1 
39.4 
39.5 
69.3 
49.8 
16.8 
65.4 
42.8 
46.5 
45.2 
61.3 
62.1 
45.9 
51.5 
46.2 
64.4 
53.1 
9.1 
64.4 
35.1 
42.3 
40.2 
60.5 
60.2 
37.5 
43.4 
41.1 
61.3 
48.6 
11.5 
63.5 
37.8 
41.3 
39.9 
59.1 
62.5 
42.2 
45.1 
41.6 
60.2 
49.3 
10.6 
2 
73.9 
28.2 
33.7 
39.9 
69.2 
68.6 
31.3 
36.7 
40.1 
55.2 
47.7 
17.4 
49.7 
36.4 
45.3 
44.2 
45.2 
45.9 
36.3 
42.5 
45.4 
49.7 
44.1 
4.6 
63.5 
21.2 
37.1 
36.3 
61.3 
57.6 
30.5 
41.4 
38.4 
65.3 
45.2 
15.4 
32.8 
32.7 
34. i 
34.1 
39.4 
45.3 
39.5 
38.5 
36.9 
40.1 
37.3 
4.0 
3 
68.5 
30.1 
46.2 
44.1 
64.3 
65.4 
35.3 
48.5 
45.2 
62.5 
51.0 
13.4 
54.2 
29.3 
45.1 
45.2 
56.3 
51.4 
32.2 
41.3 
46.5 
57.3 
45.9 
9.6 
69.7 
39.3 
44.2 
43.3 
66.2 
64.3 
40.2 
46.4 
43.3 
67.9 
52.5 
12.7 
47.1 
32.0 
37.2 
36.2 
44.0 
45.2 
37.9 
42.7 
39.5 
45.3 
40.7 
4.9 
4 
71.0 
40.4 
45.6 
44.7 
68.1 
69.5 
42.2 
56.5 
45.3 
65.3 
54.9 
12.5 
66.7 
43.0 
48.1 
46.3 
62.7 
62.1 
45.7 
49.0 
48.3 
61.5 
53.3 
8.8 
58.0 
35.1 
38.2 
37.2 
54.4 
55.2 
39.5 
42.4 
38.7 
55.5 
45.4 
9.1 
66.0 
37.9 
40.2 
39.5 
63.2 
62.2 
41.5 
43.0 
40.5 
65.2 
49.9 
12.3 
LeveI-3 (80 dBA) 
Colour combination 
1 
64.6 
36.7 
43.3 
42.2 
60.5 
62.5 
39.5 
47.4 
45.8 
61.5 
50.4 
10.7 
65.6 
39.0 
44.3 
43.2 
59.1 
59.9 
42.6 
48.4 
44.3 
58.3 
50.5 
9.3 
72.2 
34.4 
40.3 
39.2 
65.1 
65.3 
38.5 
41.4 
41.2 
67.2 
50.5 
14.9 
58.2 
42.2 
46.2 
44.3 
54.1 
59.4 
43.6 
47.2 
46.4 
55.5 
49.7 
6.4 
2 
74.3 
38.9 
43.7 
43.1 
69.2 
71.3 
40.3 
46.4 
48.5 
67.9 
54.3 
14.4 
60.9 
35.2 
41.7 
40.2 
53.7 
54.6 
35.9 
47.4 
42.4 
54.1 
46.6 
8.9 
72.6 
34.5 
37.2 
36.1 
69.4 
75.1 
44.8 
38.2 
35.4 
70.1 
51.3 
17.9 
52.6 
38.8 
43.4 
42.4 
50.1 
51.4 
39.5 
48.3 
46.4 
54.4 
46.7 
5.5 
3 
84.5 
40.6 
42.1 
41.3 
72.7 
80.2 
44.2 
43.4 
42.8 
71.1 
56.3 
18.3 
56.3 
39.3 
44.2 
42.2 
51.3 
57.1 
40.2 
49.4 
49.8 
56.5 
48.6 
6.8 
62.0 
34.3 
37.1 
36.2 
60.2 
61.4 
52.2 
39.7 
38.8 
62.1 
48.4 
12.2 
51.9 
38.9 
42.8 
42.8 
48.3 
49.3 
38.9 
48.2 
48.4 
50.1 
46.0 
4.7 
4 
85.1 
32.5 
36.1 
34.4 
72.1 
74.3 
36.2 
38.4 
36.3 
74.1 
51.9 
21.4 
48.5 
31.7 
36.2 
35.2 
42.1 
45.5 
35.3 
37.4 
38.5 
45.8 
39.6 
5.5 
61.9 
35.1 
38.9 
37.7 
58.8 
64.3 
37.2 
39.8 
39.8 
59.5 
47.3 
12.1 
55.9 
34.8 
41.1 
39.8 
52.2 
54.3 
37.3 
47.1 
38.4 
55.2 
45.6 
8.2 
Level-4 (90 dBA) 
Colour combination 
1 
80.8 
40.6 
43.1 
43.7 
71.6 
77.6 
41.3 
48.4 
46.1 
69.6 
56.3 
16.4 
52.2 
43.1 
46.1 
45.1 
47.1 
51.2 
49.9 
41.5 
46.5 
48.1 
47.1 
3.4 
46.5 
33.6 
41.4 
40.2 
42.2 
56.4 
35.5 
43.7 
43.7 
46.4 
42.9 
6.3 
58.9 
33.3 
41.3 
39.1 
55.3 
55.2 
43.2 
43.2 
40.2 
59.0 
46.9 
9.3 
2 
67.7 
44.4 
49.1 
48.4 
61.3 
62.2 
42.8 
51.5 
49.6 
62.5 
53.9 
8.7 
48.4 
42.4 
44.5 
43.6 
45.2 
49.4 
48.4 
45.4 
46.4 
46.1 
46.0 
2.2 
51.2 
29.6 
37.2 
36.1 
49.3 
49.4 
30.2 
38.3 
38.5 
50.3 
41.0 
8.3 
53.1 
34.6 
37.3 
36.1 
42.1 
57.2 
38.5 
38.3 
40.5 
45.2 
42.3 
7.5 
3 
73.6 
41.2 
47.4 
46.1 
71.3 
70.3 
39.1 
46.5 
47.6 
68.6 
55.2 
13.9 
57.5 
33.5 
41.4 
39.1 
55.5 
50.5 
38.5 
41.4 
40.3 
56.2 
45.4 
8.7 
50.1 
34.7 
43.3 
42.4 
49.2 
49.4 
35.8 
47.4 
47.0 
48.7 
44.8 
5.6 
53.8 
37.4 
44.3 
42.4 
48.7 
54.3 
39.4 
43.4 
43.6 
49.4 
45.7 
5.7 
4 
73.9 
41.0 
43.2 
42.4 
70.2 
69.7 
40.3 
47.4 
43.7 
71.0 
54.3 
14.7 
51.1 
34.7 
41.2 
39.2 
49.2 
49.5 
44.7 
42.4 
42.2 
50.2 
44.4 
5.5 
52.4 
37.6 
44.3 
42.2 
51.7 
51.5 
41.7 
45.4 
42.2 
53.2 
46.2 
5.5 
53.5 
32.2 
43.3 
42.3 
51.3 
54.1 
35.3 
49.4 
43.3 
53.3 
45.8 
7.8 
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Appendix-K 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-2 (31-40 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day. 
lUumi 
nation 
Level-l 
(ISO Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
LeveI-1 (60 dBA) 
Colour combination 
1 
3.9 
3.5 
3.9 
3.6 
3.9 
2.8 
3.5 
3.6 
2.8 
3.7 
3.5 
0.4 
3.9 
3.9 
3.9 
3.6 
3.9 
3.5 
3.5 
3.3 
3.3 
3.7 
3.6 
0.2 
3.9 
3.9 
3.9 
3.6 
3.9 
3.8 
3.0 
3.2 
2.8 
3.5 
3.5 
0.4 
3.9 
3.9 
3.9 
3.6 
3.6 
3.8 
3.6 
3.2 
3.4 
3.2 
3.6 
0.3 
2 
3.6 
3.9 
3.6 
3.9 
3.6 
2.9 
3.3 
3.3 
3.3 
3.0 
3.4 
0.3 
3.9 
3.9 
3.9 
3.9 
3.6 
2.8 
3.9 
3.2 
3.3 
3.9 
3.6 
0.4 
3.9 
4.0 
3.9 
3.9 
3.6 
3.6 
3.7 
3.5 
3.9 
3.4 
3.7 
0.2 
3.9 
3.9 
3.9 
3.9 
3.6 
3.3 
3.8 
3.2 
2.9 
3.0 
3.5 
0.4 
3 
3.9 
3.6 
3.6 
3.6 
3.9 
3.2 
3.5 
3.0 
3.5 
3.5 
3.5 
0.3 
3.9 
3.6 
3.6 
3.6 
3.9 
3.3 
3.3 
3.2 
3.8 
3.7 
3.6 
0.2 
3.9 
3.6 
3.6 
3.6 
3.9 
3.5 
3.0 
3.5 
3.2 
3.7 
3.5 
0.3 
3.2 
3.9 
3.6 
3.9 
3.9 
2.8 
3.3 
3.7 
3.9 
3.6 
3.6 
0.4 
4 
3.9 
3.5 
3.9 
3.4 
3.9 
3.4 
3.5 
3.9 
3.3 
3.5 
3.6 
0.2 
3.9 
3.6 
3.9 
3.9 
3.9 
3.5 
3.7 
3.5 
3.5 
3.3 
3.6 
0.2 
3.9 
3.6 
3.9 
3.9 
3.9 
3.6 
3.3 
3.7 
3.7 
3.7 
3.7 
0.2 
3.6 
3.5 
3.9 
3.9 
3.9 
3.7 
3.2 
3.8 
3.4 
3.4 
3.6 
0.2 
Level-2 (70 dBA) 
[Colour combination ( 
1 
3.2 
3.3 
3.7 
3.7 
3.4 
2.9 
3.3 
3.3 
3.7 
3.5 
3.4 
0.3 
3.5 
3.9 
3.7 
3.7 
3.4 
3.3 
3.0 
2.7 
3.3 
3.4 
3.4 
0.4 
3.9 
3.4 
3.5 
3.7 
3.7 
3.6 
3.4 
3.1 
3.5 
3.7 
3.5 
0.2 
3.6 
3.7 
3.2 
3.7 
3.7 
3.6 
3.2 
3.1 
3.6 
2.9 
3.4 
0.3 
2 
3.9 
3.7 
3.9 
3.9 
3.6 
3.5 
3.8 
3.3 
3.3 
3.4 
3.6 
0.2 
3.9 
3.3 
3.7 
3.7 
3.7 
3.4 
3.3 
3.3 
3.7 
3.5 
3.5 
0.2 
3.6 
3.8 
3.7 
3.4 
3.7 
3.3 
3.8 
3.3 
3.4 
3.6 
3.5 
0.2 
3.9 
3.7 
3.4 
3.4 
3.7 
3.5 
3.4 
3.2 
2.8 
3.0 
3.4 
0.3 
3 
3.3 
3.4 
3.7 
3.9 
3.9 
3.3 
3.2 
3.1 
3.7 
3.9 
3.5 
0.3 
3.9 
3.1 
3.7 
3.7 
3.7 
3.9 
2.9 
3.0 
3.1 
3.5 
3.4 
0.4 
3.4 
3.4 
3.7 
3.7 
3.7 
2.9 
3.9 
3.1 
3.7 
3.7 
3.5 
0.3 
3.4 
3.0 
3.4 
3.7 
3.7 
3.5 
2.9 
3.4 
3.6 
3.2 
3.3 
0.3 
4 
3.6 
3.4 
3.7 
3.6 
3.7 
3.1 
3.3 
3.7 
3.3 
3.1 
3.4 
0.2 
3.9 
2.9 
3.7 
3.4 
3.4 
3.0 
3.4 
3.3 
3.3 
3.5 
3.4 
0.3 
3.6 
3.0 
3.4 
3.4 
3.4 
3.6 
3.5 
2.6 
2.8 
3.5 
3.3 
0.3 
3.0 
3.4 
3.4 
3.4 
3.4 
2.8 
3.6 
3.2 
2.5 
2.7 
3.1 
0.3 
LeveI-3 (80 dBA) 
Colour combination ( 
1 
3.6 
3.2 
3.0 
3.4 
3.4 
3.3 
3.6 
2.9 
3.3 
2.8 
3.2 
0.3 
3.9 
2.6 
3.0 
3.0 
3.0 
3.1 
3.3 
3.4 
2.8 
2.4 
3.0 
0.4 
3.7 
3.0 
3.0 
3.0 
3.0 
3.2 
3.4 
3.8 
2.6 
3.0 
3.1 
0.4 
3.4 
3.4 
3.0 
3.7 
3.3 
3.5 
3.3 
3.0 
3.3 
2.8 
3.2 
0.3 
2 
3.1 
3.2 
3.4 
3.4 
3.7 
2.6 
3.5 
3.1 
3.3 
3.3 
3.2 
0.3 
3.9 
3.8 
3.4 
3.0 
3.0 
3.0 
3.4 
3.1 
2.4 
2.9 
3.2 
0.4 
3.4 
3.3 
3.4 
3.0 
3.0 
3.3 
3.4 
2.6 
3.1 
2.4 
3.1 
0.3 
3.4 
3.7 
3.0 
3.3 
3.0 
3.4 
3.0 
3.0 
2.9 
2.3 
3.1 
0.4 
3 
3.6 
3.2 
3.4 
3.7 
2.9 
3.4 
3.6 
3.3 
3.7 
2.4 
3.3 
0.4 
3.9 
3.4 
3.4 
3.7 
3.3 
3.2 
3.2 
3.2 
3.7 
3.1 
3.4 
0.3 
3.4 
2.9 
3.0 
3.3 
3.3 
3.2 
2.8 
3.2 
3.5 
2.7 
3.1 
0.2 
3.0 
3.0 
3.0 
3.0 
3.3 
2.9 
3.3 
3.1 
2.9 
2.6 
3.0 
0.2 
4 
3.0 
2.8 
2.6 
3.4 
3.7 
2.8 
2.8 
2.4 
2.8 
3.1 
2.9 
0.4 
3.5 
3.0 
3.0 
3.0 
3.3 
3.3 
3.5 
2.5 
3.0 
3.7 
3.2 
0.3 
3.7 
2.6 
3.0 
3.0 
3.3 
3.1 
2.3 
2.6 
2.8 
2.7 
2.9 
0.4 
3.7 
3.4 
3.0 
2.9 
3.3 
3.7 
2.3 
3.0 
2.8 
2.8 
3.0 
0.4 
Level-4 (90 dBA) 
Dolour combination 
1 
3.7 
3.4 
3.0 
3.3 
3.0 
3.3 
3.1 
2.6 
2.5 
2.7 
3.0 
0.4 
3.7 
3.4 
3.3 
3.3 
3.0 
2.9 
3.0 
3.2 
2.7 
2.4 
3.1 
0.4 
3.4 
2.6 
3.3 
3.3 
3.0 
2.8 
2.8 
2.7 
3.7 
2.8 
3.0 
0.4 
3.7 
2.6 
3.3 
3.9 
3.3 
3.2 
2.8 
3.0 
3.0 
2.8 
3.1 
0.4 
2 
3.0 
3.4 
3.0 
3.0 
3.3 
2.8 
3.2 
3.2 
3.1 
3.3 
3.1 
0.2 
3.9 
3.7 
3.0 
3.0 
3.3 
3.5 
2.9 
2.9 
3.3 
3.1 
3.2 
0.3 
3.4 
3.3 
3.0 
3.3 
3.3 
3.0 
2.6 
3.0 
3.4 
3.3 
3.1 
0.3 
2.5 
3.0 
3.0 
3.3 
3.3 
2.6 
2.3 
2.7 
2.4 
3.1 
2.8 
0.3 
3 
3.8 
3.0 
3.3 
3.0 
3.0 
3.5 
2.7 
3.0 
2.7 
2.4 
3.0 
0.4 
3.1 
3.4 
3.3 
3.3 
3.0 
2.8 
3.1 
3.1 
2.9 
2.6 
3.0 
0.2 
3.7 
2.9 
3.3 
3.3 
3.6 
2.6 
2.6 
2.4 
3.3 
2.8 
3.0 
0.4 
3.0 
2.6 
3.3 
3.3 
3.0 
2.8 
2.9 
2.9 
2.6 
2.7 
2.9 
0.2 
4 
2.3 
3.0 
3.0 
3.0 
3.3 
1.9 
2.6 
2.8 
3.0 
3.1 
2.8 
0.4 
3.3 
3.0 
3.0 
3.0 
3.0 
2.9 
3.4 
2.9 
2.8 
2.9 
3.0 
0.2 
2.7 
3.0 
3.3 
3.3 
3.0 
2.6 
3.0 
3.0 
2.9 
3.2 
3.0 
0.2 
3.4 
2.6 
3.3 
3.3 
3.0 
2.9 
2.4 
2.8 
2.8 
2.9 
2.9 
0.3 
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Appendix-L 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-2 (31-40 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
day. 
lUumi 
nation 
Lcvel-l 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Level-1 (60 dBA) 
Noise level 
Level-2 (70 dBA) LeveI-3 (80 dBA) LeveI-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
3 
3 
4 
5 
3 
4 
3 
4 
4 
3 
3.6 
0.7 
2 
2 
3 
2 
4 
3 
3 
3 
1 
4 
2.7 
0.9 
6 
3 
3 
2 
2 
3 
3 
3 
2 
2 
2.9 
1.2 
2 
2 
4 
3 
3 
3 
2 
3 
4 
3 
2.9 
0.7 
2 
3 
0 
2 
2 
2 
3 
2 
2 
2 
3 
2.1 
0.9 
2 
2 
3 
2 
3 
2 
4 
3 
2 
3 
2.6 
0.7 
7 
3 
3 
4 
1 
5 
3 
4 
3 
2 
3.5 
1.6 
4 
1 
2 
4 
3 
4 
1 
2 
4 
3 
2.8 
1.2 
3 
2 
2 
4 
4 
2 
3 
3 
3 
4 
2 
2.9 
0.9 
4 
2 
2 
3 
3 
4 
2 
3 
4 
4 
3.1 
0.9 
12 
1 
2 
2 
1 
4 
1 
2 
2 
3 
3.0 
3.3 
3 
0 
4 
3 
4 
3 
3 
2 
3 
4 
2.9 
1.2 
4 
2 
2 
2 
2 
2 
3 
4 
2 
2 
3 
2.4 
0.7 
4 
3 
3 
7 
2 
3 
3 
3 
5 
3 
3.6 
1.4 
8 
1 
2 
2 
4 
6 
2 
3 
3 
•4 
3.5 
2.1 
4 
0 
3 
3 
2 
4 
2 
3 
4 
2 
2.7 
1.3 
1 
2 
2 
0 
2 
2 
2 
2 
1 
3 
2 
1.8 
0.8 
3 
2 
2 
3 
3 
3 
3 
2 
3 
3 
2.7 
0.5 
7 
1 
4 
1 
1 
5 
1 
4 
1 
2 
2.7 
2.2 
8 
2 
5 
5 
3 
6 
2 
3 
5 
3 
4.2 
1.9 
2 
2 
4 
1 
3 
1 
4 
4 
2 
3 
1 
2.5 
1.3 
4 
2 
2 
4 
2 
4 
2 
4 
4 
2 
3.0 
1.1 
4 
1 
2 
4 
3 
4 
3 
3 
5 
3 
3.2 
1.1 
4 
1 
2 
3 
1 
3 
1 
2 
3 
2 
2.2 
1.0 
3 
4 
4 
3 
2 
2 
3 
3 
3 
4 
2 
3.0 
0.8 
5 
1 
2 
4 
1 
4 
1 
2 
3 
2 
2.5 
1.4 
7 
1 
4 
3 
2 
4 
4 
4 
3 
2 
3.4 
1.6 
3 
0 
2 
3 
3 
4 
4 
2 
4 
3 
2.8 
1.2 
4 
2 
3 
2 
4 
2 
3 
3 
3 
3 
3 
2.8 
0.6 
2 
1 
4 
2 
4 
3 
2 
4 
2 
4 
2.8 
1.1 
8 
2 
2 
3 
2 
6 
2 
2 
3 
3 
3.3 
2.1 
2 
1 
3 
2 
6 
2 
3 
3 
2 
5 
2.9 
1.5 
1 
4 
2 
3 
4 
4 
4 
4 
3 
4 
4 
3.6 
0.7 
5 
0 
4 
3 
3 
4 
2 
4 
4 
3 
3.2 
1.4 
4 
0 
2 
4 
2 
3 
1 
3 
4 
2 
2.5 
1.4 
2 
1 
1 
4 
1 
3 
2 
4 
4 
4 
2.6 
1.3 
2 
3 
3 
3 
4 
2 
3 
3 
4 
4 
2 
3.1 
0.7 
2 
1 
4 
3 
3 
3 
1 
3 
3 
3 
2.6 
1.0 
7 
3 
0 
3 
4 
4 
3 
1 
3 
4 
3.2 
1.9 
4 
1 
3 
4 
4 
4 
3 
3 
3 
3 
3.2 
0.9 
3 
3 
3 
4 
5 
4 
3 
3 
4 
5 
5 
3.9 
0.9 
6 
1 
2 
5 
4 
5 
3 
2 
4 
5 
3.7 
1.6 
5 
2 
4 
2 
5 
5 
2 
4 
4 
4 
3.7 
1.3 
3 
0 
2 
3 
6 
3 
3 
2 
3 
5 
3.0 
1.6 
4 
4 
2 
2 
I 
2 
4 
2 
2 
2 
2 
2.3 
0.9 
7 
1 
3 
2 
3 
4 
2 
3 
2 
3 
3.0 
1.6 
5 
3 
4 
4 
2 
4 
3 
3 
3 
2 
3.3 
0.9 
5 
1 
5 
2 
1 
5 
1 
4 
2 
1 
2.7 
1.8 
1 
3 
2 
2 
3 
4 
3 
3 
3 
3 
5 
3.1 
0.9 
4 
2 
4 
2 
2 
4 
3 
4 
3 
3 
3.1 
0.9 
2 
1 
2 
4 
3 
3 
3 
2 
4 
3 
2.7 
0.9 
3 
2 
2 
2 
4 
4 
2 
3 
4 
4 
3.0 
0.9 
2 
4 
1 
5 
3 
3 
3 
2 
4 
3 
3 
3.1 
1.1 
3 
2 
2 
4 
2 
3 
2 
3 
4 
2 
2.7 
0.8 
5 
2 
4 
3 
2 
5 
2 
3 
5 
2 
3.3 
1.3 
2 
1 
3 
2 
4 
3 
3 
3 
2 
5 
2.8 
1.1 
3 
4 
2 
3 
4 
3 
4 
3 
3 
4 
3 
3.3 
0.7 
7 
3 
3 
0 
2 
5 
3 
3 
1 
3 
3.0 
1.9 
7 
1 
4 
1 
3 
4 
1 
4 
2 
4 
3.1 
1.9 
3 
1 
2 
1 
2 
3 
2 
3 
2 
2 
2.1 
0.7 
4 
2 
2 
2 
3 
1 
2 
2 
2 
3 
2 
2.1 
0.6 
6 
2 
5 
4 
3 
4 
4 
4 
4 
3 
3.9 
1.1 
5 
1 
3 
5 
4 
6 
3 
3 
3 
4 
3.7 
1.4 
2 
1 
2 
2 
2 
4 
2 
2 
2 
3 
2.2 
0.8 
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Appendix-M 
Individual and mean values of the reading time along with standard deviation of subjects of age 
Ievel-2 (31-40 years) under varying levels of noise and illumination for different text- background 
colour combinations for subjects having internet use duration of more than 2 hours per day. 
Illumi 
nation 
Level-l 
(ISO Ix) 
Level -2 
(275 Ix) 
Level - 3 
(400 Ix) 
Level —i 
(525 Ix) 
( 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-l (60 dBA) 
Colour combination < 
1 
56.8 
57.2 
54.5 
55.1 
52.1 
55.4 
58.2 
57.5 
56.3 
53.2 
55.6 
1.9 
32.8 
51.7 
43.3 
48.2 
44.1 
33.1 
51.1 
45.3 
49.4 
45.4 
44.4 
6.7 
50.5 
54.2 
51.2 
52.3 
54.4 
51.1 
55.3 
56.1 
53.2 
56.3 
53.5 
2.1 
55.6 
44.5 
45.6 
46.1 
46.2 
58.0 
46.4 
46.6 
44.6 
47.3 
48.1 
2 
37.4 
49.9 
43.3 
45.4 
44.3 
38.4 
50.5 
46.4 
49.7 
45.3 
45.1 
4.5 
54.0 
51.2 
54.4 
52.1 
51.5 
55.2 
52.2 
57.3 
51.2 
55.1 
53.4 
2.1 
55.2 
37.6 
44.2 
43.4 
43.3 
57.4 
36.4 
49.4 
49.5 
49.2 
46.6 
6.9 
61.5 
42.2 
52.4 
55.1 
54.2 
65.4 
45.2 
57.3 
59.5 
55.4 
54.8 
4.7 1 7.0 
3 
37.4 
64.1 
38.2 
50.1 
49.1 
40.0 
61.1 
39.8 
54.0 
52.1 
48.6 
9.6 
59.4 
58.5 
56.3 
57.1 
56.1 
61.5 
55.8 
56.3 
58.1 
58.4 
57.8 
1.8 
63.5 
38.2 
43.3 
44.2 
46.9 
65.2 
39.2 
46.4 
48.5 
48.7 
48.4 
9.1 
40.7 
44.1 
40.1 
42.0 
42.1 
41.8 
45.1 
44.0 
43.0 
46.3 
42.9 
4 
43.3 
59.0 
54.7 
55.4 
50.4 
44.3 
56.9 
57.4 
54.6 
58.4 
53.4 
5.6 
40.7 
54.7 
44.4 
42.3 
40.1 
42.8 
57.4 
48.4 
44.2 
46.3 
46.1 
5.8 
45.8 
56.5 
48.8 
47.1 
45.2 
55.2 
58.6 
49.9 
49.7 
49.7 
50.6 
4.6 
44.6 
47.1 
45.3 
46.1 
44.2 
45.9 
46.9 
43.5 
47.1 
45.3 
45.6 
Level-2 (70 dBA) 
Colour combination ( 
1 
49.7 
69.1 
52.5 
51.5 
53.2 
51.2 
70.2 
55.2 
52.5 
56.1 
56.1 
7.4 
47.4 
59.5 
57.3 
56.1 
55.1 
49.4 
60.1 
53.7 
58.0 
58.1 
55.5 
4.2 
52.2 
43.7 
48.9 
47.2 
49.2 
54.4 
47.3 
50.4 
48.2 
50.2 
49.2 
2.9 
49.1 
59.4 
50.3 
48.1 
51.1 
51.1 
57.4 
54.2 
49.4 
52.2 
52.2 
1.9 1 1.2 1 3.7 
2 
45.6 
69.8 
47.1 
48.1 
47.2 
46.5 
68.6 
49.3 
47.4 
45.2 
51.5 
9.4 
49.1 
47.8 
45.1 
47.2 
49.3 
50.1 
48.5 
49.5 
49.9 
54.9 
49.2 
2.5 
49.9 
58.8 
52.3 
51.3 
56.2 
50.1 
57.9 
53.0 
52.3 
57.6 
53.9 
3.4 
45.9 
62.0 
49.3 
48.3 
43.3 
45.0 
62.9 
51.2 
50.2 
45.4 
50.4 
6.8 
3 
48.6 
72.2 
49.1 
50.6 
51.3 
49.6 
65.3 
50.2 
52.1 
56.1 
54.5 
8.0 
49.3 
42.3 
48.1 
47.3 
49.2 
53.7 
43.2 
49.4 
43.4 
49.5 
47.5 
3.6 
55.2 
46.9 
46.3 
47.2 
47.3 
57.1 
49.6 
44.6 
48.7 
49.4 
49.2 
3.9 
40.8 
49.4 
57.4 
43.1 
41.7 
46.4 
45.5 
58.5 
44.3 
47.1 
47.4 
6.1 
4 
47.4 
63.1 
60.1 
61.1 
65.3 
48.2 
61.4 
61.3 
62.3 
63.5 
59.4 
6.3 
44.7 
50.7 
44.2 
45.3 
46.4 
45.7 
56.1 
47.4 
43.5 
47.2 
47.1 
3.7 
58.5 
59.9 
41.4 
42.2 
41.8 
59.5 
59.0 
43.2 
48.1 
42.6 
49.6 
8.5 
42.3 
55.9 
44.5 
44.3 
44.2 
45.3 
58.9 
47.4 
50.1 
46.4 
47.9 
5.5 
Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination 
1 
48.2 
78.5 
60.1 
62.4 
61.1 
49.2 
69.7 
66.3 
62.5 
64.1 
62.2 
8.9 
52.0 
57.3 
52.2 
55.4 
54.8 
52.2 
55.3 
56.2 
54.4 
54.7 
54.4 
1.8 
49.4 
48.2 
47.4 
46.4 
49.1 
47.4 
49.6 
48.3 
47.6 
50.3 
48.4 
1.2 
47.2 
51.8 
49.4 
50.3 
46.3 
50.2 
56.7 
50.4 
55.4 
49.3 
50.7 
3.2 
2 
49.5 
70.1 
63.1 
65.5 
59.3 
50.2 
69.2 
65.3 
64.2 
60.3 
61.7 
7.1 
58.2 
46.3 
52.6 
52.2 
50.4 
59.7 
43.6 
58.6 
46.5 
53.0 
52.1 
5.6 
50.7 
52.3 
54.4 
51.7 
52.1 
51.5 
53.2 
56.4 
52.2 
54.1 
52.9 
1.7 
41.2 
49.8 
49.2 
52.1 
50.1 
45.4 
50.5 
52.2 
54.4 
53.0 
49.8 
3.9 
3 
56.5 
65.2 
44.6 
58.1 
57.2 
55.1 
64.3 
46.5 
59.3 
58.5 
56.5 
6.6 
49.7 
45.5 
48.5 
47.2 
48.1 
50.2 
47.5 
45.8 
49.7 
49.2 
48.1 
1.6 
51.1 
58.8 
51.8 
53.2 
54.1 
52.1 
57.9 
58.1 
54.3 
55.3 
54.7 
2.8 
54.1 
46.1 
49.7 
48.3 
49.2 
53.4 
42.6 
54.5 
46.8 
46.9 
49.2 
3.9 
4 
44.5 
55.2 
45.3 
46.4 
43.2 
47.3 
51.3 
43.5 
48.5 
45.4 
47.1 
3.8 
45.1 
48.2 
45.1 
47.3 
43.1 
47.1 
49.2 
46.3 
48.3 
46.9 
46.6 
1.8 
48.4 
48.3 
48.3 
47.9 
45.4 
49.2 
49.8 
45.4 
49.7 
54.4 
48.7 
2.5 
50.7 
42.0 
48.2 
49.3 
48.2 
56.7 
45.1 
49.6 
53.2 
10.5 
45.3 
12.9 
1 
46.9 
59.7 
53.2 
54.1 
53.6 
51.4 
59.0 
57.3 
53.2 
56.4 
54.5 
3.8 
53.8 
43.0 
49.3 
48.6 
43.2 
55.1 
49.3 
51.3 
49.6 
45.3 
48.8 
4.1 
33.4 
48.7 
42.2 
38.7 
48.3 
38.1 
50.8 
44.2 
37.8 
58.4 
44.1 
7.5 
45.6 
52.6 
47.3 
48.3 
49.3 
47.6 
56.2 
50.1 
50.3 
43.9 
49.1 
3.5 
2 
50,9 
53,2 
47.1 
44.3 
45.3 
54.3 
56.3 
48.2 
43.5 
45.4 
48.8 
4.5 
39.5 
51.2 
51.1 
53.1 
52.1 
40.2 
52.1 
55.1 
54.3 
53.2 
50.2 
5.6 
51.3 
52.8 
48.1 
51.3 
50.1 
52.2 
56.3 
49.1 
52.1 
53.1 
51.6 
2.3 
42.1 
46.3 
46.1 
48.1 
46.1 
41.2 
48.5 
47.3 
49.3 
48.1 
46.3 
2.7 
3 
46.7 
62.6 
51.0 
50.3 
50,9 
47.6 
63.3 
53.0 
53.0 
52.1 
53,0 
5.6 
51.2 
52.0 
48.6 
50.6 
47.1 
52.1 
56.9 
56.5 
56.1 
49.6 
52.1 
3.4 
54.7 
43.5 
55,3 
51,3 
48.5 
55.4 
44,4 
56,6 
57,1 
53,5 
52.0 
5,0 
45,9 
52,2 
49,3 
47,4 
48,9 
48,6 
53,2 
54,3 
46.7 
49.8 
49.6 
2,8 
4 
49.1 
50,2 
49.1 
50,6 
49.1 
50,1 
51,0 
50,1 
52.1 
50,5 
50,2 
0,9 
58,7 
52,3 
53.3 
54.1 
53,1 
56,9 
53.3 
56,3 
52,4 
54,3 
54.5 
2.1 
42.8 
50,8 
47,1 
46,4 
45,1 
47,0 
53,1 
45.3 
47,6 
51.2 
47.6 
3,2 
37,1 
47,3 
41,3 
40,2 
42.1 
35,1 
48,7 
54,3 
49,1 
43,2 
43.8 
5.9 
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Appendix-N 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-2 (31-40 years) luider varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
day. 
Illumi 
nation 
Level-l 
(ISO Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Level-l (60 dBA) 
Colour combination 
1 
3.7 
3.9 
3.9 
3.6 
3.9 
3.6 
3.6 
2.9 
2.7 
3.5 
3.5 
0.4 
3.3 
3.6 
3.9 
3.6 
3.9 
3.5 
3.5 
3 
3.6 
3.5 
3.5 
0.2 
3.9 
3.9 
3.6 
3.9 
3.6 
3 
3.6 
3.4 
3.6 
3.3 
3.5 
0.3 
4 
3.6 
3.6 
3.9 
3.9 
3.6 
2.7 
3.1 
2.9 
3.1 
3.4 
0.4 
2 
3.8 
3.9 
3.6 
3.9 
3.6 
3.8 
2.7 
3.5 
3.3 
2.7 
3.5 
0.4 
3.3 
3.9 
3.9 
3.9 
3.6 
3.3 
3 
2.7 
3 
2.4 
3.3 
0.5 
3.9 
3.9 
3.9 
3.6 
3.6 
3.7 
3.3 
3 
2.9 
3.7 
3.5 
0.3 
3.9 
3.6 
3.6 
3.9 
3.6 
3.2 
3.5 
2.9 
3.7 
2.9 
3.4 
0.3 
3 
2.6 
3.9 
3.9 
3.9 
3.9 
3.3 
3.5 
3.7 
3.1 
3.3 
3.5 
0.4 
3.3 
3.2 
3.9 
3.6 
3.9 
2.6 
2.7 
3.2 
3.2 
3.5 
3.3 
0.4 
3.9 
3.6 
3.6 
3.6 
3.6 
3.6 
3.3 
3.2 
3.7 
3.2 
3.5 
0.2 
4 
3.9 
3.6 
3.9 
3.6 
3.2 
2.7 
2.9 
2.2 
3.9 
3.4 
0.6 
4 
3.5 
3.6 
3.6 
3.6 
3.9 
3 
3.6 
2.7 
2.7 
3 
3.3 
0.4 
3.5 
3.9 
3.6 
3.6 
3.9 
3.2 
2.8 
3 
3.4 
2.7 
3.3 
0.4 
4 
3.9 
3.9 
3.9 
3.9 
3.7 
3.7 
3.2 
3.6 
3.3 
3.7 
0.3 
4 
3.6 
3.9 
3.9 
3.9 
3.2 
2.9 
3.1 
3.2 
3.4 
3.5 
0.4 
Noise level 
Level-2 (70 dBA) 
Colour combination i 
1 
3.3 
3.9 
3.9 
3.4 
3.7 
3.1 
2.7 
3.5 
3 
3.5 
3.4 
0.4 
4 
3.4 
3.4 
3.4 
3.4 
3.4 
2.8 
3.2 
3.5 
3.5 
3.4 
0.3 
3.9 
3.7 
3.4 
3.7 
3.4 
3 
3.2 
3.7 
3.1 
2.9 
3.4 
0.3 
3.8 
3.7 
3.4 
3.7 
3.4 
3 
2.9 
3.2 
2.4 
3.5 
3.3 
0.4 
2 
3.1 
3.55 
3.85 
3.35 
3.65 
2.95 
2.7 
3 
3.65 
2.65 
3.25 
0.4 
4 
3.35 
3.35 
3.35 
3.65 
3.8 
2.4 
2.5 
3.1 
3.1 
3.26 
0.49 
3.85 
3.35 
3.35 
3.65 
3.85 
3.65 
3.7 
3.15 
3.7 
3.55 
3.58 
0.22 
3.65 
3.65 
3.35 
3.85 
3.65 
3.35 
3 
3.2 
3 
3.15 
3.39 
0.29 
3 
3.7 
3.6 
3.4 
3.4 
3.4 
3.2 
3.7 
3.5 
2.7 
2.8 
3.3 
0.3 
4 
3.9 
3.7 
3.7 
3.4 
3 
3.4 
2.8 
3.5 
2.9 
3.4 
0.4 
4 
3.7 
3.4 
3.3 
3.7 
2.7 
3.1 
3 
3.2 
3.5 
3.3 
0.4 
3.3 
3.4 
3.4 
3 
3.4 
3.3 
2.5 
2.5 
2.9 
3.3 
3.1 
0.3 
4 
3.3 
3.6 
3.4 
3.4 
3.9 
2.5 
2.5 
3 
3.5 
2.8 
3.2 
0.4 
2.8 
3.4 
3.7 
3.7 
3.9 
2.6 
2.8 
3.1 
2.8 
3.1 
3.2 
0.4 
3.7 
3.7 
3.4 
3.3 
3.6 
3.3 
2.9 
3.6 
3.2 
3.3 
3.4 
0.2 
3.3 
3.7 
3.4 
3.7 
3.4 
2.4 
3 
3 
3.4 
3.6 
3.3 
0.4 
Level-3 (80 dBA) 
Colour combination ( 
1 
3.3 
3.7 
3.7 
3.4 
3.7 
2.8 
3.4 
3.5 
3.2 
3 
3.3 
0.3 
3.8 
3.4 
3.4 
3.4 
3.3 
3.6 
3.5 
3.1 
3 
3 
3.3 
0.2 
3.3 
3.4 
3.7 
3 
3.3 
2.9 
2.9 
3.1 
3 
3.2 
3.2 
0.2 
3.3 
3.4 
3.3 
3.4 
3.4 
3 
3.2 
3 
2.7 
2.7 
3.1 
0.2 
2 
3.3 
3.3 
3.4 
3.4 
3.4 
3.1 
3.1 
2.8 
3.3 
2.5 
3.1 
0.3 
3.8 
3.4 
3.4 
3.4 
3.4 
2.8 
3.5 
3 
3 
3.2 
3.3 
0.3 
3.7 
3 
3 
3 
3.3 
3.3 
3.3 
2.9 
2.8 
3 
3.1 
0.2 
3.3 
3.7 
3.4 
3 
3.3 
2.8 
3.3 
2.7 
3.2 
3.3 
3.2 
0.3 
3 
3.3 
3.6 
3.7 
3.4 
3 
1.8 
2.7 
3.1 
2.8 
2.9 
3 
0.5 
3.8 
3.4 
3.7 
3.7 
3 
3.5 
2.8 
3.3 
3.7 
2.8 
3.3 
0.4 
3.7 
3 
3.3 
3.7 
3 
3.6 
3 
3 
3.2 
1.9 
3.1 
0.5 
3.3 
3.3 
3.3 
3 
3.4 
2.9 
2.8 
3.6 
3.2 
3.1 
3.2 
4 
3.3 
3.4 
3.4 
3 
3.4 
3.3 
3.7 
3 
2.8 
2.8 
3.2 
0.3 
3.8 
3.4 
3.7 
3.4 
3.4 
3 
3.3 
3.2 
2.5 
3.1 
3.3 
0.3 
3.9 
3 
3.3 
3 
3 
3.1 
3 
3.5 
2.8 
3.2 
3.2 
0.3 
3.3 
3 
3.3 
3 
3 
3.3 
3 
3.5 
3 
3.3 
3.1 
0.2 1 0.2 
Level-4 (90 dBA) 
[Colour combination 
1 
3.1 
3.4 
3 
3.4 
3 
2.4 
2.1 
2.3 
2.8 
2.1 
2.7 
0.5 
3.8 
3 
3 
3 
3.3 
2.8 
2.4 
2.1 
2.7 
2.9 
2.9 
0.4 
3.8 
3 
3 
3 
3.4 
2.7 
3 
2.7 
2.2 
1.7 
2.8 
0.6 
3.1 
3.3 
3.3 
3.3 
3 
2.3 
3.1 
2.7 
3.3 
2.6 
3 
0.3 
2 
2.7 
3.7 
3 
3 
3.3 
2.4 
3.1 
1.7 
2.9 
2.4 
2.8 
0.5 
3.4 
3.3 
3,3 
3.3 
3 
3.4 
2.7 
2.8 
2.8 
3.2 
3.1 
0.3 
3.5 
3 
3.3 
3.3 
3 
2.9 
2.4 
2.8 
3 
2.8 
3 
0.3 
3.1 
3 
3.3 
3 
3 
2.7 
3.3 
2.8 
3.1 
3 
3 
0.2 
3 
2.7 
3.7 
3.4 
3 
3 
1.7 
2.9 
3.1 
2.7 
2.1 
2.8 
0.5 
3.4 
3 
3 
3.3 
3 
2.9 
2.1 
2.3 
2.4 
2.6 
2.8 
0.4 
3.3 
3 
3 
3.7 
3 
2.9 
2.8 
3 
3.4 
2.5 
3 
0.3 
3.1 
3 
3 
3 
3 
2 
2.6 
2.5 
2.3 
2.3 
2.7 
0.4 
4 
3.3 
3.7 
3.3 
3.3 
3 
2.4 
2.6 
2.1 
2.7 
2.9 
2.9 
0.5 
3.5 
3.2 
3 
3.3 
3 
2.7 
2.6 
2.9 
2.9 
3.1 
3 
0.3 
3.7 
3.3 
3 
3.3 
3 
2.3 
3 
2.7 
2.7 
2.4 
2.9 
0.4 
3.1 
3 
3.3 
3.3 
2.2 
2.8 
2.8 
2.6 
3 
2.6 
2.8 
0.3 
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Appendix-O 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-3 (41-50 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day. 
Illumi 
nation 
Level-l 
(ISO Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
LeveI-1 (60 dBA) 
Colour combination 
1 
3 
3 
2 
2 
2 
3 
3 
4 
4 
3 
2.9 
0.7 
0 
2 
2 
6 
1 
2 
3 
2 
5 
1 
2.4 
1.8 
7 
2 
1 
4 
2 
5 
4 
1 
4 
3 
3.3 
1.9 
2 
1 
1 
2 
3 
3 
4 
5 
2 
3 
2.6 
1.3 
2 
2 
0 
2 
2 
3 
4 
2 
3 
2 
4 
2.4 
1.2 
7 
3 
2 
1 
2 
4 
4 
3 
2 
3 
3.1 
1.7 
0 
1 
1 
3 
4 
2 
1 
4 
2 
4 
2.2 
1.5 
3 
1 
3 
3 
5 
3 
3 
3 
3 
3 
3.0 
0.9 
3 
3 
1 
2 
2 
3 
2 
3 
1 
3 
3 
2.3 
0.8 
7 
3 
1 
1 
2 
3 
2 
1 
3 
2 
2.5 
1.8 
7 
1 
0 
3 
2 
5 
2 
3 
3 
2 
2.8 
2.0 
2 
1 
2 
1 
1 
2 
4 
2 
3 
1 
1.9 
1.0 
4 
2 
0 
2 
2 
2 
3 
2 
2 
2 
4 
2.1 
1.0 
10 
3 
2 
4 
1 
6 
3 
2 
4 
3 
3.8 
2.6 
2 
1 
2 
3 
3 
2 
2 
2 
3 
4 
2.4 
0.8 
0 
1 
3 
2 
2 
4 
1 
3 
2 
2 
2.0 
1.2 
Noise level 
LeveI-2 (70 dBA) 
Colour combination 
1 
3 
0 
3 
2 
2 
4 
3 
3 
3 
3 
2.6 
1.1 
0 
2 
3 
2 
2 
3 
2 
3 
2 
2 
2.1 
0.9 
1 
1 
2 
1 
2 
3 
4 
2 
3 
2 
2.1 
1.0 
1 
0 
3 
3 
1 
2 
3 
3 
3 
3 
2.2 
1.1 
2 
3 
1 
2 
2 
2 
3 
1 
3 
2 
2 
2.1 
0.7 
2 
2 
2 
3 
1 
2 
3 
3 
3 
1 
2.2 
0.8 
2 
2 
2 
4 
3 
2 
2 
3 
3 
3 
2.6 
0.7 
3 
1 
3 
2 
2 
3 
2 
3 
3 
4 
2.6 
0.8 
3 
4 
0 
2 
2 
2 
3 
2 
3 
3 
2 
2.3 
1.1 
9 
2 
3 
3 
2 
4 
2 
2 
4 
3 
3.4 
2.1 
6 
2 
2 
2 
3 
4 
3 
4 
2 
3 
3.1 
1.3 
5 
1 
1 
4 
3 
3 
1 
1 
4 
3 
2.6 
1.5 
4 
1 
0 
2 
1 
3 
2 
3 
2 
2 
3 
1.9 
1.0 
1 
2 
3 
2 
1 
3 
43 
3 
2 
1 
6.1 
13.0 
2 
0 
1 
3 
3 
3 
2 
3 
3 
3 
2.3 
1.1 
2 
1 
1 
2 
2 
4 
1 
2 
3 
2 
2.0 
0.9 
Level-3 (80 dBA) 
Z!olour combination < 
1 
2 
1 
2 
3 
3 
3 
1 
3 
3 
3 
2.4 
0.8 
0 
2 
4 
2 
4 
4 
2 
4 
3 
3 
2.8 
1.3 
2 
2 
3 
4 
0 
2 
2 
4 
4 
3 
2.6 
1.3 
2 
2 
4 
2 
2 
2 
2 
3 
2 
3 
2.4 
0.7 
2 
5 
1 
2 
1 
2 
5 
2 
2 
2 
2 
2.4 
1.4 
3 
2 
4 
3 
4 
3 
4 
3 
3 
3 
3.2 
0.6 
4 
1 
2 
2 
2 
4 
3 
3 
3 
2 
2.6 
1.0 
3 
1 
4 
4 
1 
3 
3 
4 
4 
2 
2.9 
1.2 
3 
4 
0 
2 
3 
5 
4 
3 
3 
3 
5 
3.2 
1.5 
6 
2 
4 
5 
4 
4 
3 
4 
4 
4 
4.0 
1.1 
10 
0 
2 
2 
2 
3 
4 
5 
2 
4 
3.4 
2.7 
5 
1 
1 
3 
4 
4 
1 
3 
3 
4 
2.9 
1.4 
4 
2 
0 
0 
4 
3 
2 
2 
2 
4 
3 
2.2 
1.4 
0 
3 
1 
2 
4 
2 
3 
1 
2 
4 
2.2 
1.3 
2 
0 
2 
0 
3 
2 
2 
2 
2 
3 
1.8 
1.0 
0 
1 
4 
4 
4 
3 
3 
4 
4 
3 
3.0 
1.4 
LeveI-4 (90 dBA) 
Colour combination 
1 
2 
2 
2 
3 
1 
3 
2 
2 
3 
2 
2.2 
0.6 
2 
2 
3 
3 
2 
3 
4 
3 
3 
3 
2.8 
0.6 
3 
2 
4 
2 
2 
3 
3 
4 
2 
2 
2.7 
0.8 
3 
3 
3 
3 
4 
4 
3 
4 
3 
4 
3.4 
0.5 
2 
3 
0 
2 
2 
2 
3 
3 
3 
2 
3 
2.3 
0.9 
12 
2 
2 
2 
1 
5 
2 
2 
2 
1 
3.1 
3.3 
1 
2 
4 
2 
2 
1 
4 
3 
3 
3 
2.5 
1.1 
3 
0 
3 
1 
3 
3 
2 
3 
2 
3 
2.3 
1.1 
3 
5 
0 
2 
0 
2 
6 
4 
2 
2 
2 
2.5 
2.0 
5 
3 
2 
0 
3 
4 
3 
2 
3 
4 
2.9 
1.4 
5 
2 
3 
3 
2 
4 
3 
4 
3 
2 
3.1 
1.0 
6 
2 
2 
2 
1 
4 
2 
3 
3 
3 
2.8 
1.4 
4 
1 
0 
2 
3 
5 
2 
5 
3 
3 
3 
2.7 
1.6 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2.2 
0.4 
2 
2 
2 
3 
1 
2 
2 
2 
3 
4 
2.3 
0.8 
2 
2 
3 
2 
2 
2 
3 
3 
4 
4 
2.7 
0.8 
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Appendix-P 
Individual and mean values of the reading time along with standard deviation of subjects of age 
level-3 (41-50 years) under varying levels of noise and illumination for different text- background 
colour combinations for subjects having internet use duration of less than 2 hours per day. 
Illumi 
nation 
Level-l 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level -4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-l (60 dBA) 
Colour combination 
1 
54 1 
49 3 
42 1 
36 2 
49 1 
55 4 
43 7 
41 5 
37 6 
42 9 
45 2 
65 
59 3 
53 0 
38 2 
33 6 
53 6 
60 I 
50 2 
48 1 
37 5 
54 6 
48 8 
94 
46 0 
49 2 
41 3 
42 3 
47 1 
42 4 
54 1 
42 2 
41 3 
46 7 
45 3 
42 
57 8 
45 3 
48 1 
40 1 
48 3 
55 3 
45 3 
48 4 
410 
45 3 
47 5 
56 
2 
49 8 
42 5 
47 6 
42 6 
43 2 
48 0 
40 1 
49 7 
46 1 
41 9 
45 1 
35 
54 9 
42 0 
45 1 
52 1 
43 2 
58 4 
43 7 
42 1 
50 1 
46 3 
47 8 
58 
36 7 
39 2 
39 4 
56 1 
40 2 
46 4 
413 
41 3 
53 6 
43 0 
43 7 
64 
29 6 
30 7 
43 2 
57 1 
32 6 
34 6 
34 3 
45 9 
59 7 
36 2 
40 4 
10 8 
3 
32 2 
38 7 
52 1 
44 2 
39 6 
35 2 
40 2 
54 4 
45 1 
36 9 
419 
71 
45 8 
28 0 
56 3 
49 2 
31 3 
48 8 
29 4 
56 5 
45 6 
36 2 
42 7 
107 
38 8 
36 0 
48 4 
501 
37 3 
40 1 
38 7 
48 7 
49 2 
33 8 
42 1 
63 
39 6 
31 3 
43 5 
53 5 
41 1 
36 6 
35 6 
42 7 
52 3 
43 1 
419 
70 
4 
25 9 
38 5 
48 1 
33 2 
44 4 
39 2 
39 6 
47 7 
36 8 
43 6 
39 7 
68 
47 9 
27 6 
35 1 
36 1 
43 3 
48 8 
28 5 
45 4 
35 6 
42 9 
39 1 
76 
33 0 
36 8 
49 4 
39 1 
39 6 
35 2 
34 3 
50 2 
32 9 
36 9 
38 7 
62 
42 5 
35 1 
54 7 
35 1 
35 1 
40 2 
39 1 
54 3 
32 5 
38 1 
40 7 
79 
Level-2 (70 dBA) 
Colour combination < 
1 
48 7 
47 7 
35 6 
35 7 
46 1 
49 6 
45 4 
38 2 
32 5 
42 6 
42 2 
62 
53 5 
45 3 
52 2 
37 3 
49 1 
54 4 
414 
51 5 
36 4 
48 1 
46 9 
66 
46 9 
44 7 
50 1 
49 1 
45 4 
45 3 
42 8 
52 2 
48 2 
44 5 
46 9 
29 
53 1 
41 0 
49 1 
47 5 
42 5 
52 2 
42 1 
50 2 
45 7 
42 3 
46 6 
45 
2 
34 7 
36 1 
56 2 
49 3 
37 1 
46 7 
38 4 
55 4 
45 8 
38 8 
43 9 
80 
33 3 
31 1 
52 4 
45 3 
32 6 
38 3 
30 1 
54 4 
48 2 
31 3 
39 7 
95 
40 6 
23 0 
40 2 
60 2 
25 2 
41 3 
28 5 
48 3 
62 0 
34 2 
40 3 
135 
34 0 
517 
42 2 
57 1 
34 2 
32 5 
53 2 
43 7 
51 7 
32 4 
43 3 
96 
3 
39 3 
31 2 
39 1 
52 1 
36 2 
40 4 
37 2 
47 4 
52 4 
38 6 
414 
70 
38 6 
27 7 
36 2 
46 1 
33 1 
39 5 
28 4 
37 4 
45 3 
34 8 
36 7 
62 
34 4 
25 0 
43 3 
43 1 
36 1 
38 5 
27 3 
46 4 
42 9 
33 6 
37 0 
7 1 
33 8 
27 3 
46 3 
40 1 
42 3 
35 5 
41 1 
48 3 
43 0 
47 2 
40 5 
66 
4 
31 2 
32 7 
46 2 
42 1 
36 1 
39 2 
39 6 
42 2 
48 1 
39 6 
39 7 
54 
34 5 
31 1 
50 2 
42 1 
50 1 
38 4 
31 5 
49 5 
43 2 
49 2 
42 0 
77 
48 9 
34 5 
44 1 
44 4 
49 1 
46 4 
35 6 
42 1 
43 6 
41 9 
43 I 
49 
38 4 
30 5 
55 2 
39 1 
46 1 
40 3 
35 2 
59 7 
49 6 
43 6 
43 8 
90 
Level-3 (80 dBA) 
Colour combination < 
1 
50 7 
44 0 
36 1 
45 5 
44 3 
54 7 
43 0 
374 
47 2 
43 4 
44 6 
55 
54 4 
42 1 
39 1 
41 2 
45 3 
55 3 
41 3 
40 2 
40 2 
43 5 
44 3 
59 
54 6 
57 I 
42 2 
40 3 
56 1 
55 3 
52 5 
45 4 
42 7 
58 5 
50 5 
70 
63 4 
41 6 
44 1 
40 4 
42 4 
59 7 
40 2 
41 8 
39 5 
46 2 
45 9 
85 
2 
42 0 
314 
43 7 
55 2 
32 5 
49 2 
32 2 
42 2 
57 5 
34 9 
42 1 
95 
36 2 
26 7 
44 1 
49 7 
36 2 
38 5 
27 4 
42 2 
47 0 
32 6 
38 0 
78 
42 0 
27 0 
46 1 
46 6 
42 2 
40 1 
27 7 
47 6 
42 9 
46 2 
40 8 
75 
31 3 
192 
50 1 
51 3 
44 3 
30 5 
35 2 
515 
52 5 
43 5 
40 9 
114 
3 
32 6 
30 9 
45 2 
39 1 
44 3 
38 5 
34 7 
42 2 
40 2 
43 9 
39 1 
50 
34 7 
31 3 
34 2 
36 1 
45 3 
36 5 
32 5 
44 5 
38 2 
43 5 
37 7 
5 1 
36 3 
40 4 
46 3 
32 1 
36 1 
38 3 
413 
46 4 
38 2 
32 5 
38 8 
50 
32 5 
29 2 
50 3 
35 1 
52 2 
32 0 
39 5 
55 4 
32 4 
56 2 
415 
4 
34 4 
30 7 
42 2 
44 7 
45 2 
39 4 
38 3 
47 4 
42 7 
43 5 
40 9 
52 
40 3 
34 7 
39 1 
46 8 
43 2 
43 0 
36 6 
40 2 
45 1 
47 3 
416 
42 
37 5 
37 7 
43 2 
47 6 
42 6 
35 2 
38 5 
39 9 
42 2 
46 2 
41 0 
40 
33 7 
27 0 
35 2 
49 9 
37 5 
32 2 
36 5 
40 2 
43 0 
35 7 
37 1 
Level-4 (90 dBA) 
Colour combination 
1 
58 7 
43 1 
49 2 
43 1 
44 3 
59 5 
41 4 
50 1 
45 1 
43 5 
47 8 
66 
47 6 
46 8 
49 2 
50 1 
47 2 
45 6 
45 3 
45 4 
51 0 
42 8 
47 1 
25 
52 6 
47 3 
55 2 
52 3 
48 2 
50 2 
48 7 
45 4 
53 1 
42 8 
49 6 
38 
50 1 
49 2 
46 7 
55 3 
50 3 
49 1 
47 3 
46 0 
53 6 
52 0 
49 9 
108 1 63 1 30 
2 
40 4 
32 9 
53 2 
53 6 
50 1 
47 3 
30 1 
45 I 
50 5 
51 2 
45 4 
84 
45 8 
27 8 
53 2 
55 3 
39 2 
48 5 
29 4 
54 4 
53 6 
40 4 
44 8 
102 
33 2 
27 1 
64 3 
53 1 
42 2 
34 3 
29 4 
62 5 
54 1 
46 2 
44 6 
136 
29 3 
28 0 
51 2 
46 2 
36 1 
30 2 
38 2 
50 5 
43 6 
316 
38 5 
89 
3 
30 3 
26 0 
58 1 
37 1 
36 1 
35 0 
31 5 
59 2 
36 2 
316 
38 1 
113 
27 6 
26 4 
58 1 
36 0 
53 1 
30 5 
28 4 
59 6 
33 1 
51 3 
40 4 
135 
30 1 
25 0 
36 1 
42 1 
46 9 
41 1 
28 2 
46 3 
43 2 
49 6 
38 9 
86 
36 4 
23 8 
38 1 
44 4 
47 1 
37 1 
33 1 
48 1 
43 6 
43 7 
39 5 
74 
4 
29 6 
42 9 
42 1 
42 2 
36 1 
35 2 
45 3 
46 4 
45 5 
38 6 
40 4 
54 
30 3 
30 1 
42 1 
45 3 
39 1 
32 2 
32 2 
47 4 
43 5 
38 1 
38 0 
65 
29 0 
29 6 
49 1 
44 1 
41 2 
32 2 
35 4 
50 3 
45 9 
48 1 
40 5 
83 
31 1 
26 0 
50 2 
46 2 
49 5 
32 5 
34 3 
54 3 
41 7 
45 9 
412 
96 
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Appendix-Q 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-3 (41-50 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of less than 2 hours per 
day. 
Illumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level —4 
(525 Ix) 
Level-1 (60 dBA) 
Noise level 
Level-2 (70 dBA) Level-3 (80 dBA) Level-4 (90 dBA) 
Colour combination Colour combination Colour combination Colour combination 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
30 
32 
36 
36 
34 
33 
29 
30 
35 
30 
32 
03 
30 
30 
36 
36 
36 
27 
30 
29 
27 
32 
3 1 
03 
27 
30 
36 
32 
36 
30 
33 
3 1 
3 1 
36 
32 
03 
32 
26 
36 
30 
36 
3 1 
28 
35 
29 
32 
3 1 
03 
2 
40 
26 
39 
36 
30 
37 
26 
36 
34 
30 
33 
05 
29 
36 
39 
36 
30 
27 
34 
37 
39 
30 
33 
04 
36 
28 
39 
36 
30 
37 
32 
37 
34 
33 
34 
03 
29 
33 
37 
39 
30 
34 
39 
32 
36 
30 
34 
04 
3 
36 
26 
36 
39 
36 
28 
25 
27 
34 
35 
32 
05 
36 
30 
39 
39 
39 
28 
32 
32 
32 
35 
34 
04 
36 
23 
39 
39 
33 
29 
26 
34 
34 
32 
33 
05 
32 
39 
39 
39 
30 
27 
32 
38 
34 
32 
34 
04 
4 
39 
23 
36 
39 
36 
39 
30 
32 
33 
33 
34 
05 
36 
32 
36 
39 
36 
30 
30 
3 1 
33 
3 1 
33 
03 
40 
22 
36 
39 
36 
35 
33 
34 
37 
30 
34 
05 
36 
25 
36 
39 
39 
36 
3 1 
34 
36 
36 
35 
04 
1 
28 
23 
32 
24 
35 
25 
25 
28 
2 1 
35 
28 
05 
34 
30 
30 
30 
32 
25 
32 
35 
27 
3 1 
3 I 
03 
28 
34 
37 
30 
35 
3 1 
31 
32 
27 
34 
32 
03 
23 
23 
37 
33 
37 
24 
32 
32 
29 
3 1 
30 
05 
2 
34 
26 
32 
37 
27 
30 
28 
25 
32 
24 
29 
04 
36 
38 
34 
34 
24 
35 
32 
28 
35 
26 
32 
05 
37 
34 
34 
34 
23 
32 
32 
3 1 
32 
27 
3 1 
04 
34 
23 
34 
34 
36 
30 
32 
34 
36 
36 
33 
04 
3 
36 
32 
37 
35 
34 
34 
29 
28 
27 
28 
32 
04 
36 
37 
37 
36 
34 
29 
35 
3 1 
27 
32 
33 
04 
36 
34 
34 
34 
34 
34 
38 
33 
32 
36 
35 
02 
36 
34 
34 
34 
34 
34 
3 1 
34 
32 
33 
34 
0 1 
4 
40 
30 
34 
34 
33 
35 
28 
35 
35 
28 
33 
04 
39 
34 
34 
34 
32 
32 
27 
30 
35 
28 
33 
04 
39 
22 
34 
34 
32 
32 
29 
32 
36 
28 
32 
05 
37 
3 1 
34 
34 
34 
30 
36 
3 1 
34 
33 
33 
02 
1 
28 
23 
34 
33 
34 
2 1 
23 
25 
35 
30 
29 
05 
34 
29 
30 
26 
34 
28 
30 
28 
24 
37 
30 
04 
34 
3 1 
28 
33 
34 
3 1 
32 
27 
28 
3 1 
3 1 
03 
34 
29 
28 
33 
33 
36 
27 
26 
26 
28 
30 
04 
2 
37 
23 
33 
34 
34 
35 
30 
33 
29 
28 
32 
04 
34 
34 
30 
30 
37 
27 
34 
26 
34 
27 
3 1 
04 
34 
24 
34 
30 
37 
33 
32 
3 1 
3 1 
3 1 
32 
03 
30 
37 
36 
30 
33 
27 
36 
37 
30 
32 
33 
04 
3 
34 
23 
34 
34 
37 
30 
2 1 
28 
33 
33 
30 
05 
36 
37 
34 
34 
37 
25 
3 1 
32 
28 
30 
32 
04 
34 
23 
34 
30 
30 
3 1 
32 
28 
29 
29 
30 
03 
36 
3 1 
30 
30 
30 
37 
27 
26 
28 
28 
30 
04 
4 
37 
34 
34 
30 
37 
28 
32 
32 
29 
28 
32 
03 
38 
30 
30 
30 
30 
32 
30 
29 
34 
27 
3 1 
03 
39 
20 
26 
30 
30 
32 
25 
24 
3 1 
3 I 
29 
05 
37 
34 
33 
33 
30 
30 
37 
37 
33 
3 1 
34 
03 
I 
28 
30 
28 
33 
33 
24 
24 
26 
26 
29 
28 
03 
28 
29 
24 
30 
26 
24 
26 
2 1 
29 
26 
26 
03 
34 
30 
30 
30 
26 
27 
28 
32 
3 1 
30 
30 
02 
34 
26 
30 
30 
33 
30 
26 
23 
23 
26 
28 
04 
2 
34 
30 
28 
30 
33 
24 
28 
28 
25 
28 
28 
03 
34 
34 
30 
30 
30 
26 
26 
27 
28 
27 
29 
03 
38 
34 
30 
33 
30 
30 
28 
23 
30 
3 1 
30 
04 
30 
30 
30 
33 
30 
26 
28 
29 
32 
32 
30 
02 
3 
34 
3 1 
30 
30 
30 
28 
25 
23 
26 
26 
28 
03 
26 
34 
30 
30 
30 
24 
27 
27 
29 
3 1 
29 
03 
34 
3 1 
33 
30 
30 
3 1 
30 
33 
29 
23 
30 
03 
34 
3 1 
33 
30 
36 
29 
23 
28 
23 
28 
30 
04 
4 
37 
27 
33 
33 
30 
24 
26 
3 1 
30 
29 
30 
04 
38 
34 
33 
33 
30 
3 I 
34 
28 
28 
24 
3 1 
04 
37 
30 
33 
33 
28 
28 
29 
26 
30 
3 1 
3 1 
03 
38 
3 1 
33 
33 
1 9 
28 
32 
32 
32 
28 
3 1 
05 
T^fi 
Appendix-R 
Individual and mean values of the change in SEBR along with standard deviation of subjects of 
age level-3 (41-50 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
day. 
Illumi 
nation 
Level-l 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Level-1 (60 dBA) 
Colour combination 
1 
2 
2 
3 
3 
2 
2 
2 
3 
3 
3 
2.5 
0.5 
2 
2 
2 
1 
1 
2 
3 
2 
4 
4 
2.3 
1.1 
3 
3 
2 
2 
2 
3 
3 
2 
4 
2 
2.6 
0.7 
1 
1 
2 
3 
2 
5 
1 
3 
3 
4 
2.5 
1.4 
2 
1 
3 
3 
2 
1 
3 
3 
4 
2 
2 
2.4 
1.0 
2 
2 
3 
3 
2 
3 
4 
3 
5 
3 
3.0 
0.9 
2 
2 
1 
1 
3 
2 
2 
1 
3 
3 
2.0 
0.8 
2 
2 
2 
2 
2 
2 
4 
2 
3 
3 
2.4 
0.7 
3 
3 
1 
4 
2 
2 
3 
1 
4 
2 
3 
2.5 
1.1 
1 
1 
3 
2 
1 
4 
3 
4 
2 
5 
2.6 
1.4 
3 
1 
4 
4 
4 
3 
4 
2.6 
1.4 
2 
3 
3 
2 
3 
2 
3 
3 
2 
2 
2.5 
0.5 
4 
2 
0 
3 
2 
1 
2 
2 
3 
2 
3 
2.0 
0.9 
3 
2 
3 
3 
3 
3 
4 
3 
3 
3 
3.0 
0.5 
1 
1 
1 
2 
3 
1 
3 
3 
4 
3 
2.2 
1.1 
1 
2 
1 
2 
2 
3 
3 
3 
4 
2 
2.3 
0.9 
Noise level 
LeveI-2 (70 dBA) 
Colour combination 
1 
2 
0 
1 
2 
3 
3 
3 
3 
2 
2 
2.1 
1.0 
4 
3 
1 
2 
2 
4 
3 
3 
2 
2 
2.6 
1.0 
2 
1 
1 
i 
2 
3 
5 
3 
2 
2 
2.2 
1.2 
3 
3 
4 
0 
3 
4 
4 
4 
3 
3 
3.1 
1.2 
2 
5 
2 
1 
1 
1 
5 
2 
1 
3 
3 
2.4 
1.6 
2 
2 
2 
2 
1 
3 
2 
2 
3 
5 
2.4 
1.1 
2 
2 
1 
3 
2 
2 
3 
3 
3 
4 
2.5 
0.8 
1 
2 
2 
3 
2 
5 
3 
2 
3 
4 
2.7 
1.2 
3 
2 
3 
2 
3 
2 
2 
4 
2 
4 
2 
2.6 
0.8 
2 
2 
5 
1 
1 
2 
3 
5 
2 
3 
2.6 
1.4 
3 
2 
2 
2 
2 
4 
2 
2 
4 
3 
2.6 
0.8 
1 
2 
5 
1 
2 
3 
4 
3 
4 
3 
2.8 
1.3 
4 
1 
2 
1 
2 
1 
2 
2 
1 
2 
2 
1.6 
0.5 
1 
1 
2 
1 
2 
4 
1 
4 
3 
2 
2.1 
1.2 
2 
1 
1 
3 
2 
3 
5 
4 
3 
4 
2.8 
1.3 
1 
1 
2 
2 
2 
2 
3 
2 
3 
2 
2.0 
0.7 
LeveI-3 (80 dBA) 
Colour combination 
1 
2 
1 
2 
1 
2 
4 
4 
2 
3 
3 
2.4 
1.1 
3 
3 
2 
3 
3 
3 
3 
2 
4 
3 
2.9 
0.6 
2 
4 
2 
3 
2 
2 
3 
3 
4 
3 
2.8 
0.8 
1 
1 
1 
4 
2 
3 
4 
3 
4 
4 
2.7 
1.3 
2 
2 
2 
1 
3 
2 
2 
2 
5 
3 
4 
2.6 
1.2 
3 
4 
1 
3 
2 
3 
4 
3 
3 
2 
2.8 
0.9 
2 
2 
1 
2 
2 
2 
2 
3 
2 
4 
2.2 
0.8 
1 
2 
2 
3 
2 
1 
2 
2 
3 
2 
2.0 
0.7 
3 
3 
3 
1 
4 
3 
3 
3 
1 
4 
3 
2.8 
1.0 
1 
2 
2 
1 
2 
3 
3 
4 
4 
2 
2.4 
1.1 
2 
2 
1 
2 
2 
4 
4 
4 
3 
3 
2.7 
1.1 
1 
1 
2 
4 
3 
3 
1 
4 
4 
3 
2.6 
1.3 
4 
3 
4 
4 
4 
2.1 
1.4 
2 
2 
1 
2 
1 
2 
2 
3 
2 
3 
2.0 
0.7 
1 
1 
2 
I 
2 
3 
3 
2 
3 
4 
2.2 
1.0 
2 
2 
1 
2 
2 
2 
3 
3 
3 
4 
2.4 
0.8 
LeveI-4 (90 dBA) 
Colour combination 
1 
1 
2 
2 
2 
1 
3 
4 
2 
3 
3 
2.3 
0.9 
2 
1 
2 
1 
2 
4 
3 
2 
3 
2 
2.2 
0.9 
2 
3 
3 
1 
2 
4 
3 
3 
2 
3 
2.6 
0.8 
2 
2 
2 
3 
2 
2 
4 
3 
3 
3 
2.6 
0.7 
2 
2 
2 
4 
1 
2 
2 
2 
4 
1 
2 
2.2 
1.0 
4 
3 
4 
2 
3 
4 
3 
3 
4 
3 
3.3 
0.7 
2 
4 
4 
1 
3 
2 
4 
4 
4 
3 
3.1 
1.1 
1 
1 
2 
2 
2 
1 
1 
4 
4 
4 
2.2 
1.3 
3 
1 
3 
5 
1 
1 
1 
3 
3 
4 
4 
2.6 
1.5 
2 
3 
9 
3 
2 
3 
4 
4 
3 
4 
3.7 
2.0 
3 
4 
3 
1 
2 
3 
4 
3 
3 
2 
2.8 
0.9 
2 
2 
2 
4 
4 
2 
2 
3 
2 
4 
2.7 
0.9 
4 
2 
2 
2 
2 
3 
4 
4 
3 
2 
3 
2.7 
0.8 
2 
2 
2 
2 
2 
2 
3 
2 
2 
3 
2.2 
0.4 
1 
2 
2 
I 
2 
1 
3 
3 
1 
3 
1.9 
0.9 
1 
2 
2 
2 
2 
4 
2 
2 
2 
3 
2.2 
0.8 
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Appendix-S 
Individual and mean values of the reading time along with standard deviation of subjects of age 
level-3 (41-50 years) under varying levels of noise and illumination for different text- background 
colour combinations for subjects having internet use duration of more than 2 hours per day. 
Illumi 
nation 
Level-l 
(ISO Ix) 
Level - 2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Noise level 
Level-l (60 dBA) 
Colour combination 
1 
59.3 
53.1 
55.5 
56.3 
52.7 
56.9 
51.4 
55.5 
54.6 
56.3 
55.2 
2.3 
55.7 
58.3 
53.7 
59.2 
54.2 
56.6 
53.8 
53.7 
55.9 
52.4 
55.4 
2.2 
39.9 
38.2 
47.0 
42.0 
57.5 
39.0 
41.8 
41.7 
49.7 
52,8 
45.0 
6.5 
48.6 
52.0 
56.4 
58.0 
61.1 
47.9 
58.7 
58.4 
59.8 
63.1 
56.4 
5.2 
2 
57.1 
57.9 
57.5 
56.0 
54.8 
50.7 
59.0 
57.5 
56.6 
58.4 
56.6 
2.4 
52.8 
55.0 
51.3 
55.3 
58.1 
54.8 
56.9 
51.3 
53.3 
58.1 
54.7 
2.5 
51.9 
41.3 
48.9 
52.2 
53.9 
53.1 
43.1 
49.8 
59.2 
56.9 
51.0 
5.6 
47.1 
49.3 
49.0 
56.6 
57.2 
49.0 
57.2 
49.9 
55.7 
52.8 
52.4 
4.0 
3 
53.1 
62.1 
55.5 
50.9 
55.2 
51.3 
63.2 
55.5 
56.1 
59.5 
56.2 
4.2 
50.8 
44.9 
42.4 
53.0 
52.2 
51.7 
46.8 
42.4 
59.3 
51.3 
49.5 
5.3 
55.5 
41.0 
54.7 
43.2 
50.7 
54.6 
47.1 
56.5 
43.3 
56.1 
50.3 
6.1 
50.6 
51.6 
54.9 
54.4 
51.6 
51.1 
53.2 
57.5 
53.5 
53.2 
53.1 
2.1 
4 
51.0 
50.5 
50.6 
47.3 
57.6 
58.9 
54.1 
50.6 
42.8 
56.7 
52.0 
4.9 
46.6 
49.3 
45.8 
52.4 
50.0 
42.7 
47.9 
45.8 
53.8 
49.0 
48.3 
3.3 
49.7 
40.5 
41.2 
48.1 
57.1 
47.0 
48.2 
43.1 
49.5 
50.8 
47.5 
4.9 
53.4 
52.4 
51.0 
55.0 
52.1 
57.3 
58.2 
59.1 
56.5 
56.0 
55.1 
2.8 
Level-2 (70 dBA) 
Colour combination 
1 
63.5 
53.4 
45.6 
54.3 
62.6 
64.8 
53.4 
45.6 
56.4 
66.3 
56.6 
7.5 
46.6 
47.6 
52.9 
54.4 
47.2 
45.7 
48.8 
52.9 
57.4 
48.7 
50.2 
3.9 
54.2 
54.0 
48.8 
51.3 
54.0 
58.4 
57.4 
51.9 
56.1 
52.1 
53.8 
2.9 
50.0 
52.2 
54.6 
54.2 
65.2 
51.2 
59.2 
56.6 
29.4 
69.5 
54.2 
10.7 
2 
55.2 
54.9 
39.9 
55.8 
52.7 
52.6 
56.5 
39.9 
58.5 
56.3 
52.2 
6.7 
48.7 
48.8 
38.5 
50.2 
49.3 
47.8 
47.9 
38.5 
51.6 
43.9 
46.5 
4.7 
51.3 
48.6 
39.6 
53.2 
53.6 
53.3 
46.9 
40.6 
58.3 
56.3 
50.2 
6.2 
53.6 
52.8 
52.6 
59.9 
55.3 
56.4 
56.3 
56.2 
59.0 
53.3 
55.5 
2.5 
3 
55.1 
48.1 
54.7 
49.2 
54.6 
51.2 
47.8 
54.7 
47.9 
59.5 
52.3 
4.0 
49.1 
49.4 
43.6 
38.1 
51.6 
46.9 
48.9 
43.6 
41.3 
53.2 
46.6 
4.8 
50.6 
39.3 
48.5 
54.7 
51.0 
56.0 
37.9 
45.8 
53.5 
52.0 
48.9 
6.2 
50.0 
51.7 
49.5 
50.1 
53.1 
54.0 
53.2 
49.5 
52.0 
51.3 
51.5 
1.6 
4 
56.0 
54.1 
59.4 
55.5 
57.2 
53.6 
51.2 
59.4 
56.6 
60.2 
56.3 
2.9 
48.2 
46.0 
46.7 
41.3 
56.8 
47.8 
46.6 
46.7 
43.1 
57.7 
48.1 
5.3 
57.8 
38.5 
47.9 
54.7 
52.1 
58.8 
41.9 
49.7 
57.5 
51.3 
51.0 
6.8 
50.6 
51.7 
50.3 
45.2 
55.3 
51.7 
56.2 
56.0 
46.5 
59.5 
52.3 
4.5 
Level-3 (80 dBA) 
Colour combination 
1 
67.1 
54.3 
50.9 
54.3 
52.9 
68.7 
56.4 
50.9 
56.4 
58.5 
57.0 
6.2 
47.1 
53.1 
56.0 
60.1 
49.3 
41.7 
52.3 
56.0 
59.6 
42.9 
51.8 
6.5 
51.9 
54.8 
53.2 
55.2 
54.4 
55.2 
56.5 
52.3 
55.4 
59.4 
54.8 
2.2 
50.8 
61.1 
61.2 
59.1 
50.2 
53.1 
63.1 
67.2 
58.9 
52.0 
57.7 
5.8 
2 
58.3 
58.8 
42.3 
55.9 
57.1 
52.9 
56.8 
42.3 
58.3 
59.1 
54.2 
6.5 
43.8 
54.2 
35.3 
51.2 
45.4 
47.4 
51.5 
35.3 
56.1 
43.6 
46.4 
7.2 
56.1 
58.2 
40.9 
59.2 
57.3 
58.1 
59.8 
48.1 
55.2 
56.7 
54.9 
5.9 
51.3 
52.9 
40.8 
53.2 
54.4 
56.1 
58.3 
48.0 
57.3 
53.5 
52.6 
5.1 
3 
54.0 
50.7 
35.8 
46.2 
48.1 
51.4 
56.1 
35.8 
48.6 
45.8 
47.2 
6.8 
40.1 
45.4 
39.0 
54.3 
45.7 
44.0 
48.5 
39.0 
58.4 
46.6 
46.1 
6.4 
49.5 
41.3 
37.8 
54.9 
48.9 
45.0 
45.1 
38.7 
54.9 
49.9 
46.6 
6.1 
45.4 
49.2 
37.6 
56.2 
48.4 
47.5 
50.2 
35.6 
58.8 
46.8 
47.5 
7.1 
4 
55.3 
44.3 
39.9 
48.1 
49.2 
53.0 
45.4 
39.9 
42.6 
47.9 
46.6 
5.2 
46.6 
49.2 
45.2 
41.2 
48.1 
45.6 
50.2 
45.2 
43.1 
43.8 
45.8 
2.8 
48.8 
47.7 
38.9 
53.2 
50.0 
47.9 
49.8 
36.9 
52.3 
47.0 
47.2 
5.3 
46.3 
38.3 
38.2 
51.4 
49.3 
42.7 
35.8 
40.4 
59.1 
47.9 
44.9 
7.2 
Level-4 (90 dBA) 
Colour combination 
1 
48.2 
38.4 
59.7 
45.2 
54.4 
46.5 
41.4 
59.7 
49.5 
53.5 
49.6 
7.2 
46.3 
48.1 
58.3 
44.1 
48.2 
42.7 
47.8 
58.3 
41.1 
42.6 
47.7 
6.1 
43.5 
45.4 
59.2 
52.4 
48.1 
45.3 
45.6 
57.9 
57.2 
45.8 
50.0 
6.1 
44.5 
51.4 
54.1 
54.4 
54.4 
46.5 
53.2 
53.4 
58.4 
56.4 
52.7 
4.2 
2 
53.0 
42.2 
45.3 
49.2 
56.2 
59.3 
41.3 
45.3 
43.6 
57.7 
49.3 
6.8 
47.8 
46.2 
46.7 
57.8 
48.4 
46.8 
48.3 
46.7 
56.8 
46.9 
49.2 
4.3 
43.6 
48.2 
38.5 
52.1 
45.2 
43.6 
46.8 
35.8 
53.2 
47.5 
45.5 
5.4 
52.0 
38.1 
49.6 
44.2 
53.0 
59.2 
34.8 
50.6 
47.2 
59.7 
48.8 
8.1 
3 
50.9 
39.9 
35.3 
40.2 
54.9 
51.1 
39.0 
35.3 
46.0 
53.5 
44.6 
7.6 
44.8 
45.4 
39.5 
47.4 
51.7 
48.4 
49.5 
39.5 
46.7 
56.2 
46.9 
5.1 
52.7 
57.2 
45.6 
56.3 
49.2 
56.8 
58.3 
46.5 
51.6 
43.9 
51.8 
5.3 
44.3 
45.4 
45.8 
39.2 
55.8 
42.7 
43.7 
55.8 
43.9 
58.5 
47.5 
6.6 
4 
52.5 
41.4 
30.2 
45.1 
56.9 
55.2 
43.4 
30.2 
50.5 
58.7 
46.4 
10.3 
46.9 
47.9 
35.2 
58.1 
57.9 
46.7 
48.8 
36.3 
59.4 
58.8 
49.6 
9.0 
58.9 
56.8 
58.9 
57.7 
57.9 
55.9 
59.7 
59.9 
59.7 
59.8 
58.5 
1.4 
43.5 
45.8 
45.7 
48.2 
57.7 
49.3 
45.8 
56.5 
46.5 
56.8 
49.6 
5.3 
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Appendix-T 
Individual and mean values of the subjective response along with standard deviation of subjects of 
age level-3 (41-50 years) under varying levels of noise and illumination for different text-
background colour combinations for subjects having internet use duration of more than 2 hours per 
day. 
Iliumi 
nation 
Level-1 
(150 Ix) 
Level -2 
(275 Ix) 
Level -3 
(400 Ix) 
Level-4 
(525 Ix) 
Subject 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean 
SD 
Level-1 (60 dBA) 
Colour combination 
1 
2.5 
2.8 
3.6 
2.3 
3.3 
3.9 
3.4 
3.0 
2.3 
3.3 
3.0 
0.6 
3.1 
3.0 
2.8 
2.7 
3.0 
3.3 
2.6 
2.9 
3.3 
3.0 
3.0 
0.2 
2.1 
2.1 
2.8 
2.4 
3.2 
2.3 
2.4 
2.7 
2.8 
2.9 
2.6 
0.4 
3.5 
3.5 
3.2 
2.5 
3.7 
4.0 
3.7 
3.2 
2.7 
3.3 
3.3 
0.5 
2 
3.0 
3.1 
3.6 
3.2 
2.9 
3.0 
3.7 
3.7 
3.6 
2.9 
3.3 
0.3 
3.5 
2.1 
2.9 
2.5 
2.7 
3.6 
2.9 
3.1 
3.1 
2.6 
2.9 
0.5 
2.4 
2.1 
3.2 
3.6 
3.2 
2.9 
1.9 
3.4 
3.2 
3.2 
2.9 
0.6 
3.5 
3.0 
2.8 
3.2 
3.3 
3.4 
2.9 
3.3 
3.7 
3.9 
3.3 
0.3 
3 
2.8 
2.8 
3.2 
3.2 
3.5 
3.2 
3.8 
3.2 
3.0 
3.5 
3.2 
0.3 
3.5 
3.5 
3.6 
3.6 
3.5 
3.9 
3.4 
3.6 
3.5 
3.4 
3.6 
0.1 
3.5 
3.5 
3.2 
3.0 
3.2 
3.6 
3.7 
3.2 
2.9 
3.1 
3.3 
0.3 
3.2 
3.2 
2.8 
3.2 
3.5 
3.6 
3.4 
3.6 
3.1 
3.0 
3.3 
0.3 
4 
2.9 
2.8 
3.6 
3.7 
3.2 
2.6 
3.5 
3.7 
3.9 
3.4 
3.3 
0.4 
3.1 
3.5 
3.5 
3.0 
3.2 
3.2 
3.5 
3.0 
3.1 
2.7 
3.2 
0.3 
3.6 
4.0 
3.2 
3.4 
3.6 
3.7 
3.4 
3.4 
2.8 
3.1 
3.4 
0.3 
3.5 
3.6 
3.2 
3.4 
3.6 
3.2 
3.6 
3.0 
3.8 
3.5 
3.4 
0.2 
Noise level 
LeveI-2 (70 dBA) 
Colour combination 
1 
3.1 
2.9 
3.0 
3.0 
2.8 
3.5 
3.8 
2.8 
3.4 
3.1 
3.1 
0.3 
2.1 
2.1 
3.2 
3.4 
3.1 
6.1 
2.1 
3.5 
3.6 
3.0 
3.2 
1.2 
3.5 
3.9 
3.4 
3.0 
3.7 
3.9 
3.7 
3.4 
2.8 
3.4 
3.5 
0.4 
3.5 
3.9 
3.4 
2.8 
3.1 
3.7 
3.2 
3.7 
2.7 
3.0 
3.3 
0.4 
2 
3.6 
2.6 
3.0 
2.2 
4.0 
3.3 
2.8 
3.2 
2.8 
3.8 
3.1 
0.6 
3.5 
3.2 
3.2 
3.0 
2.4 
3.4 
2.9 
3.2 
3.0 
2.4 
3.0 
0.4 
3.5 
3.6 
3.4 
3.3 
3.7 
3.0 
3.6 
3.2 
3.2 
3.5 
3.4 
0.2 
3.1 
3.4 
3.4 
3.0 
3.7 
3.0 
3.4 
3.4 
3.2 
3.4 
3.3 
0.2 
3 
3.5 
2.9 
3.5 
3.7 
3.2 
2.9 
3.7 
3.3 
3.7 
2.5 
3.3 
0.4 
3.1 
3.5 
3.5 
3.0 
3.6 
3.5 
3.1 
3.0 
3.3 
2.7 
3.2 
0.3 
3.2 
3.6 
3.6 
2.6 
3.9 
3.2 
3.2 
3.6 
2.6 
3.0 
3.3 
0.4 
3.5 
3.4 
3.6 
3.1 
3.3 
3.5 
3.2 
3.6 
3.2 
3.2 
3.4 
0.2 
4 
3.5 
2.9 
3.6 
3.7 
4.0 
3.5 
3.5 
3.4 
3.5 
3.8 
3.5 
0.3 
3.5 
3.9 
3.6 
3.9 
3.3 
3.5 
3.5 
3.2 
3.8 
3.6 
3.6 
0.2 
3.5 
3.9 
3.6 
3.9 
3.9 
3.4 
3.1 
2.9 
3.6 
3.7 
3.6 
0.3 
3.5 
3.3 
3.7 
3.7 
3.3 
3.5 
3.2 
3.4 
3.6 
3.4 
3.5 
0.2 
Level-3 (80 dBA) 
Colour combination 
1 
3.1 
2.9 
3.7 
1.7 
2.6 
3.2 
2.8 
3.3 
2.0 
2.3 
2.8 
0.6 
3.5 
3.4 
3.7 
3.0 
3.3 
3.1 
3.3 
3.2 
2.6 
3.2 
3.2 
0.3 
3.5 
3.4 
3.4 
3.0 
3.1 
3.8 
3.0 
3.8 
2.3 
3.1 
3.2 
0.4 
3.5 
3.4 
2.8 
2.8 
3.1 
3.0 
3.1 
3.0 
3.0 
3.2 
3.1 
0.2 
2 
2.6 
2.5 
3.4 
2.5 
3.7 
3.0 
3.1 
3.5 
3.2 
2.8 
3.0 
0.4 
3.3 
3.4 
3.4 
2.9 
3.3 
3.7 
3.7 
9.2 
2.8 
3.2 
3.9 
1.9 
3.3 
3.4 
3.0 
3.0 
3.4 
3.4 
3.2 
2.3 
3.3 
3.3 
3.2 
0.3 
3.1 
3.0 
3.0 
2.3 
3.3 
3.2 
3.5 
3.0 
2.7 
3.3 
3.0 
0.3 
3 
2.4 
2.2 
3.7 
2.6 
3.4 
3.8 
3.0 
3.5 
2.6 
2.7 
3.0 
0.6 
1.9 
3.6 
3.7 
3.0 
3.4 
2.7 
2.8 
3.0 
3.1 
2.4 
3.0 
0.5 
3.3 
3.4 
3.7 
3.4 
3.4 
3.3 
3.4 
3.6 
3.0 
3.2 
3.4 
0.2 
3.3 
3.6 
3.7 
3.0 
3.4 
3.7 
3.1 
3.6 
2.6 
2.7 
3.3 
0.4 
4 
2.8 
2.2 
3.7 
3.4 
3.7 
2.6 
2.8 
3.5 
3.6 
3.5 
3.2 
0.5 
3.3 
3.7 
3.3 
3.7 
3.6 
3.6 
3.4 
3.4 
3.2 
3.7 
3.5 
0.2 
2.7 
3.9 
3.7 
3.7 
3.7 
2.8 
3.1 
2.9 
3.5 
3.6 
3.4 
0.4 
3.3 
3.7 
3.7 
3.7 
3.4 
3.2 
3.3 
2.8 
3.6 
3.8 
3.5 
0.3 
Level-4 (90 dBA) 
Colour combination 
1 
3.0 
2.5 
3.4 
2.8 
2.9 
3.1 
2.9 
3.0 
2.6 
2.3 
2.9 
0.3 
3.5 
2.9 
3.4 
2.4 
2.9 
2.6 
2.7 
2.8 
2.3 
2.6 
2.8 
0.4 
3.5 
3.9 
3.4 
2.6 
2.7 
3.3 
2.8 
3.3 
2.8 
2.8 
3.1 
0.4 
3.5 
3.4 
3.3 
2.6 
2.7 
3.0 
2.7 
2.9 
2.5 
2.6 
2.9 
0.4 
2 
2.9 
2.5 
3.4 
3.7 
3.0 
3.1 
3.2 
2.8 
3.6 
2.1 
3.0 
0.5 
3.0 
3.4 
3.4 
2.6 
3.3 
3.5 
3.2 
2.9 
3.0 
3.4 
3.2 
0.3 
3.0 
3.0 
3.4 
3.0 
3.3 
3.2 
3.2 
2.1 
3.0 
3.2 
3.0 
0.4 
3.1 
3.4 
3.2 
3.3 
3.0 
2.9 
3.5 
2.4 
2.6 
3.4 
3.1 
0.4 
3 
3.3 
2.2 
3.7 
3.0 
3.4 
3.1 
2.6 
3.3 
2.6 
2.7 
3.0 
0.5 
1.9 
1.9 
3.7 
3.0 
3.4 
1.6 
1.5 
3.5 
2.5 
2.7 
2.6 
0.8 
3.3 
3.3 
3.7 
3.0 
3.0 
2.7 
3.1 
3.4 
2.3 
2.3 
3.0 
0.5 
3.1 
3.4 
3.6 
3.6 
3.0 
2.6 
2.7 
3.1 
3.6 
2.8 
3.2 
0.4 
4 
3.3 
2.2 
3.7 
3.4 
3.7 
3.1 
3.1 
2.8 
3.1 
3.2 
3.2 
0.4 
3.3 
3.7 
3.8 
3.3 
3.7 
3.3 
2.4 
3.3 
3.0 
3.4 
3.3 
0.4 
3.3 
3.3 
3.7 
3.3 
3.7 
2.6 
2.4 
2.6 
3.3 
3.7 
3.2 
0.5 
3.3 
2.8 
3.7 
3.3 
3.4 
3.3 
2.7 
2.6 
2.6 
3.3 
3.1 
0.4 
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